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Osteoarthritis (OA) of the knee and hip is a prevalent degenerative joint disease, causing 
pain and functional impairments and affecting quality of life1. The number of people with 
OA is expected to increase in the coming decades due to ageing and obesity2. Subsequently, 
OA will have a growing impact on health care2. Since no cure is available for knee and hip OA, 
treatment focuses on the reduction of symptoms, reduction of risk factors for progression and 
learning how to cope with limitations in daily life. Treatment options encompass conservative 
treatment modalities (e.g. lifestyle education and pharmacological treatment) and surgical 
treatment modalities (e.g. joint replacement surgery). (Inter)national recommendations 
specify that patients with knee or hip OA start with conservative treatment modalities, and 
are only considered for referral to surgical treatment modalities after insufficient response 
towards conservative treatment3-5. Despite the availability of these recommendations, 
conservative treatment options are underused in the management of knee and hip OA6-9, 
whereas surgical treatment modalities are being used increasingly10,11. 
Thus, the actual use of interventions is not in agreement with existing recommendations. To deal 
with this problem, more insight is needed in determinants contributing to the suboptimal use of 
conservative treatment modalities. Besides factors related to the organisation of care, such as 
the adherence to protocols and recommendations, the suboptimal use of conservative 
treatment modalities is likely influenced by personal factors, such as patients’ and 
healthcare providers’ beliefs about these treatment modalities. The overall aim of 
this thesis was to investigate personal beliefs and attitudes regarding treatment 
decisions in knee and hip OA. Both patients’ and healthcare providers’ beliefs about 
conservative and surgical treatment modalities were qualitatively studied. Furthermore, 
a questionnaire was developed to systematically assess patients’ treatment beliefs. 
Finally, within the framework of the Theory of Planned Behaviour, the relationship 
between treatment beliefs and intended treatment choices was studied, taken into 
account other personal and clinical variables which may affect treatment choices. 
Prevalence and pathology
OA of the knee and hip is the most prevalent chronic joint disease1 with a major impact on 
both individuals and society12,13. In the US, 10% of men and 13% of women above the age of 
60 develop symptoms of knee OA2. In the Netherlands in 2015, the prevalence of knee OA was 
22.7% in men and 41.6% in women; the prevalence of hip OA was 15.8% in men and 29.1% in 
women14. 
OA is characterised by articular cartilage breakdown, joint space narrowing, osteophytes 
formation, and synovitis2,15. Figure 1 illustrates the difference between a normal joint and an 
osteoarthritic joint. Clinical diagnosis is undertaken by determining the presence of clinical 
symptoms (such as pain and stiffness) and radiographic damage. However, only a weak 
relationship exists between symptoms and radiographic damage, as not all patients with 
symptoms have radiographic damage, and not all patients with radiographic damage have OA 
symptoms1,16. OA has a multifactorial etiology, as multiple systemic and local factors influence 




knee or hip OA are old age, being female, overweight and obesity, joint trauma, mechanical 
overloading, bone density and muscle weakness2,15.
Treatment modalities
Treatment of OA focuses on decreasing pain, increasing functioning, reducing risk factors for 
development and progression of OA, and learning how to cope with limitations in daily life. 
Treatment comprises a range of conservative and surgical treatment options. The effectiveness 
of conservative treatment options (i.e. effect sizes) are outlined in Table 117. 
Conservative treatment
Conservative treatment includes pharmacological and non-pharmacological treatment. 
Pharmacological treatment
Analgesic drugs as paracetamol are considered safe and effective for pain relief in patients 
with knee or hip OA, however with small effect sizes4,17. Other pharmacological treatment as 
non-steroidal anti-inflammatory drugs (NSAIDs) may be used, however at the lowest effective 
dose, and long-term use should be minimised, because of more adverse effects compared to 
paracetamol5. Opioid analgesics might be used when other pharmacological treatment is not 
effective5. Besides oral drugs, intra-articular injections with corticosteroids can be used as 
treatment option when patients do not respond to oral analgesic or anti-inflammatory drugs, 
or suffer from inflammation5. Intra-articular corticosteroid injections have a short-term 
moderate effect on pain, however no significant effect on function and stiffness17. The long-
term effectiveness of intra-articular injections is unknown. 
Non-pharmacological treatment
Non-pharmacological treatment involves strategies aimed at weight reduction, physical 
activity and activity pacing. Weight reduction is small to moderately effective to relieve 
pain, to relieve stiffness and to increase functioning3,4. Therefore, providing patients with 
education on weight reduction strategies is recommended. Also self-monitoring, setting 
concrete goals and motivational interviewing may help patients in losing or maintaining 
weight3. Furthermore, exercise has an effect on pain with small to medium effect sizes3. There 
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is no evidence for choosing one type of exercise above another with regard to effectiveness, 
and uncertainty exists about the relationship between dosage of exercise and progression 
of OA3. Besides providing education about physical exercise, patients can be referred to a 
physiotherapist for an instruction and evaluation on how to exercise appropriately5. Notably, 
a combination of weight reduction and exercise leads to more improvements in pain and 
functioning compared with either intervention alone18,19. Also, adaptive footwear, walking 
aids or adaptations in home or at work belong to non-pharmacological treatment, however 
no effect on pain is proven3,5.
Table 1. Effect sizes of pharmacological and non-pharmacological treatment modalities in knee and hip 
osteoarthritis.
Treatment modality Effect size pain (95% CI) Effect size physical  
functioning (95% CI)
Pharmacological treatment
Acetaminophen 0.14 (0.05, 0.23) 0.09 (-0.03, 0.22)
NSAIDs 0.29 (0.22, 0.35) 
Opioids (oral) 0.78 (0.59, 0.98) 0.31 (0.24, 0.39)
Intra-articular injection with 
corticosteroids
0.58 (0.34, 0.75)1 0.20 (-0.14, 0.53)1
Non-pharmacological treatment
Education3 0.06 (0.03, 0.10) 0.06 (0.02, 0.10)





0.32 (0.23, 0.42)1; 0.38 (0.08, 0.68)2 
0.52 (0.34, 0.70)1 
0.19 (0.04, 0.35)
0.32 (0.23, 0.42)1 
0.46 (0.25, 0.67)1 
0.26 (0.11, 0.42)
1 knee osteoarthritis; 2 hip osteoarthritis; 3education about lifestyle exercise, activity pacing, weight reduction
Surgical treatment
No meta-analysis of randomised controlled clinical trials (RCTs) examining the effectiveness of 
surgical treatment options as joint replacement surgery is available yet. Although, a protocol 
for a Cochrane review aiming to assess the benefits and harms of total knee replacement 
compared to conservative treatment or no treatment has been published20. Evidence for the 
efficacy of joint replacement surgery is therefore based on uncontrolled observational studies 
and a very small number of cohort studies5. The OARSI recommendations conclude that joint 
replacement surgery results in absence of pain in 43-84% of patients, and leads to increased 
function and quality of life5. However, joint replacement does not always lead to good 
outcomes and pain reduction21. A systematic review of 17 prospective studies reported that 
in about 9% of patients long-term pain remains after total hip replacement and about 20% 
of patients kept long-term pain after total knee replacement21. Total hip replacement is more 
effective in increasing functioning compared to total knee replacement5. However, surgery 
should be postponed as long as possible, because of the limited life span of a prosthesis5 
and because total joint replacement at a later stage of OA is more cost-effective than joint 
replacement at an early stage of OA22. Also, a prosthesis revision is less successful than primary 
Figure 1. A normal joint and an osteoarthritic joint
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joint replacement23. It is, however, still unclear when to perform an arthroplasty, as there is 
no evidence on the optimal timing of such an operation, which leads to variation between 
hospitals and healthcare providers24. This expresses the need for formulating concrete 
indications for joint replacement. Another commonly used surgical treatment option is an 
osteotomy, meaning the bone is reshaped to correct the alignment of the knee. Osteotomy 
is mainly considered in young adults to delay joint replacement5. Surgical joint distraction 
is a relatively new surgical treatment option for knee OA whereby the joint is distracted by 
two bone pins to mechanically unload the joint25. Although evidence is sparse yet, joint 
distraction might enable cartilage repair and delay surgical treatment25-27. Lastly, joint lavage 
and arthroscopic debridement are used as surgical treatment options. Although these options 
are recommended in most guidelines, few placebo-controlled RCTs are performed to examine 
its effectiveness5.
Suboptimal use of conservative treatment options
 
Several (inter)national guidelines provide recommendations for the management of knee 
and hip OA3-5,17,28. These recommendations propose a stepwise approach in which conservative 
treatment should be used first, and surgical treatment options should be only recommended 
to patients who do not obtain adequate pain relief and functional improvement from a 
combination of pharmacological and non-pharmacological treatment options.
Despite the availability of these recommendations, conservative treatment options are 
underused in the management of knee and hip OA7-9. In contrast, surgical treatment modalities 
are being used increasingly10,11, with the number of arthroplasties being expected to rise in 
the future11,29. Research shows that patients for whom surgical treatment options were not 
considered warranted, were not adequately referred to conservative treatment options6,9,30. 
Only a minority of patients with hip problems were referred to a physiotherapist at the first 
consultation31. In addition, only 28-49% of patients with hip or knee OA were ever referred 
to a physiotherapist by their GP before being placed on a waiting list for surgery6-8. Besides, 
patients with hip problems received non-steroidal anti-inflammatory drugs more often 
than paracetamol, whereas according to some recommendations, paracetamol should be 
prescribed first6,31. These inadequacies in treatment indication and timing of treatment cause 
suboptimal OA care with high healthcare costs32. 
Possible explanations for the suboptimal use of conservative treatment options can be found 
at the individual level (patients and healthcare providers) and the organisational level. At 
the organisational level, non-adherence to a stepped-care approach and (inter)national 
recommendations, and shortcomings in the implementation of recommendations are 
identified6-9,31. Several initiatives are developed to decrease insufficient compliance towards 
guidelines33,34. In the Netherlands, Smink et al.35 developed a stepped-care strategy and 
implemented this in clinical practice in a small region in the Netherlands30. This stepped-care 
strategy comprises three steps in which conservative treatment should be aligned. However, 
the stepped care strategy should be further evaluated to see whether it contributes to an 
increased use of conservative treatment modalities. 
This thesis focuses on the suboptimal use of conservative treatment options at the individual 
level. Several behavioural theories such as the Theory of Planned Behaviour36, the Health 
Belief Model37 and the Social Cognitive Theory38 propose that people’s behaviour is influenced 
by their attitudes, opinions and beliefs about the behaviour. Based on these theories, we 
assume that patients’ and healthcare providers’ beliefs about treatment modalities for knee 
and hip OA influence the decision for a treatment modality. Despite some research findings 
about the association between patients’ treatment beliefs and treatment adherence39, not 
much research is done regarding the possible relationship between patients’ beliefs and 
treatment decisions. Qualitative studies indicate that healthcare providers’ and patients’ 
beliefs about the effectiveness and barriers of treatments may affect their treatment choice 
for knee and hip OA40-43, however no causal relationship can be proved based on these 
qualitative data. A cross-sectional study in which 191 patients with hypertension were 
questioned about their medication beliefs and medication choices found that beliefs do play 
a role in patients’ preferences for generic or brand medication44. Also in medication-assisted 
treatment for opioid addiction, patients’ medication beliefs were associated with their 
preferences45. However, the relationship between treatment beliefs and treatment decisions 
is not previously quantitatively studied in the context of knee and hip OA. Investigating this 
relationship can enhance our understanding of the suboptimal use of conservative treatment 
options in OA. Therefore, this thesis will examine which treatment beliefs of patients and 
healthcare providers should be considered because they might influence treatment decision 
making in knee and hip OA. 
Beliefs about treatment modalities
The Theory of Planned Behaviour
The Theory of Planned Behaviour36 was used as a theoretical model steering this thesis. This 
theory proposes that the intention to perform a behaviour is a predictor of the actual behaviour. 
Three determinants influence the intention to perform a certain behaviour, and subsequently 
the actual performance of the behaviour: 1) the attitude towards the behaviour, 2) the 
subjective norm and 3) perceived behavioural control36. The attitude is an overall evaluation of 
both the positive and negative beliefs a person has towards the given behaviour36,37,46. The more 
positive the attitude, the stronger the individual’s intention to perform the behaviour 47. The 
subjective norm is the estimation of the social environment’s approval or disapproval of the 
behaviour. Subjective norm is influenced by normative beliefs: beliefs about the expectations 
of others and motivation to comply with these expectations. Perceived behavioural control 
(or self-efficacy) is reflected by beliefs about the extent to which a person feels to have control 
over the behaviour and is confident about the ability to perform the behaviour36,37,46. A review 
and meta-analysis of Godin & Kok48 summarising studies of the Theory of Planned Behaviour in 
the context of exercise behaviour found moderate to large correlations between the attitude 
towards exercising and the intention to exercise (range 0.36 - 0.77), trivial to moderate 
correlations between the subjective norm and the intention to exercise (range 0.04 - 0.60), and 
small to large correlations between perceived behavioural control and intention to exercise 
(range 0.12 - 0.74). Beliefs are core in the Theory of Planned Behaviour and beliefs about the 
behaviour (‘attitude’) may, therefore, act as a barrier or facilitator for treatment choices. This 
suggests that beliefs about treatment modalities of knee and hip OA are a possible pathway to 




Extending the Theory of Planned Behaviour 
The Theory of Planned Behaviour only covers part of the decision making process for a 
treatment for knee or hip OA47,49. Several variables which might influence behaviour should 
additionally be considered, such as personal characteristics and economic and environmental 
factors influencing behaviour. Also, the Theory of Planned Behaviour does not incorporate 
irrational or unconscious determinants such as emotions49. To take account of some of these 
variables, we examined relevant clinical variables which might contribute to treatment 
decision making in knee and hip OA. 
Personality
In general, there may be positive reasons for a person to choose for a specific behaviour and 
negative reasons to not choose for the behaviour. Personality theories assume that people 
consistently differ in their general tendency to approach or avoid situations. The underlying 
mechanisms are assumed to be recognisable in neural processes that guide motivation, 
emotion and behaviour. Gray’s Reinforcement Sensitivity Theory distinguishes two dimensions 
that drive behaviour: a behavioural inhibition system (BIS) and a behavioural approach/
activation system (BAS). The BIS is sensitive to signals of punishment, and it goes with 
avoidance of behaviour that may lead to negative or painful outcomes. The BAS is sensitive to 
signals of reward, and is represented in approaching behaviour that may lead to experiencing 
positive feelings50. The Reinforcement Sensitivity Theory implies that people differ in the 
way they are prone to the behaviour inhibition system and the behaviour approach system. 
In the context of treatment choices in OA, we infer that patients who are more sensitive to 
the behavioural approach system would habitually be more inclined to choose a treatment 
because of its positive consequences, while patients who are more sensitive to the behavioural 
inhibition system would habitually be more inclined to abstain from choosing the treatment 
because of its negative consequences. So far, Gray’s Reinforcement Sensitivity Theory has not 
been investigated in the context of treatment choices in knee and hip OA. 
Symptom severity
Also, patients’ perception of the severity of their symptoms may affect their treatment 
choices. Common symptoms of OA such as pain, stiffness and functioning are correlated 
with a lower quality of life51. A validated and widely used instrument for measuring pain, 
stiffness and physical functioning in patients with knee and hip OA is the Western Ontario and 
McMaster Universities Osteoarthritis Index (WOMAC)52. Health behaviour theories assume 
that taking a certain health action is (amongst others) influenced by the perceived severity 
of the disease37,46. In the context of treatment choices, the perceived severity of the disease 
might influence a person’s decision for a certain treatment modality. For instance, the more 
severe the OA, the more a person might tend to choose an invasive treatment modality such as 
surgery. Empirical research shows that patients think they are eligible for surgery when their 
pain and disability are ‘severe enough’53 and that physicians also take the severity of OA into 
account when evaluating appropriateness for surgery54,55. 
This thesis examines beliefs about treatment modalities in patients with knee and hip 
OA. Beliefs are studied in three steps: 1) it starts with an in-depth identification of beliefs 
about treatment modalities of both patients and healthcare providers, 2) subsequently, an 
instrument for assessing treatment beliefs is developed: the Treatment beliefs in OsteoArthritis 
Questionnaire, 3) finally, a model that specifies the association between treatment beliefs and 
intended treatment choices is examined. Determinants which might potentially influence 
treatment choices are outlined in Figure 2. 
Figure 2. Determinants of treatment choices in knee and hip OA on the individual level, with variables 














Outline of this thesis
The purpose of this thesis is to gain insight into patients’ and healthcare providers’ beliefs 
about treatment for knee and hip OA. The thesis is guided by five research questions:
1) Which beliefs do patients have about treatment modalities and what reasons do they have 
to choose for a treatment? This question was studied in a qualitative study in which 24 
patients with knee or hip OA were interviewed (chapter 2). 
2) Which beliefs may hinder or facilitate healthcare providers in the field of knee or hip OA to 
practice or refer to conservative treatment modalities? To answer this research question, 
24 healthcare providers working in the field of knee or hip OA were interviewed (chapter 3).
3) What is the thematic structure and relative importance of treatment beliefs from the 
perspective of patients with knee or hip OA? Concept mapping methodology was used to 
examine patients’ beliefs. Thirty-six patients sorted 51 beliefs in themes and in order of 
importance. The results of this study are described in chapter 4. 
4) How can patients’ beliefs about treatment modalities in knee or hip OA quantitatively 
be measured? Based on results of the previous studies, a measurement instrument was 
developed to systematically assess patients’ beliefs about various conservative and surgical 
treatment modalities for knee or hip OA: the “Treatment beliefs in OsteoArthritis (TOA) 
Questionnaire”. The development of the TOA questionnaire is described in chapter 5.
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5) Which personal and clinical determinants are associated with treatment choices in knee 
and hip OA? To answer this research question, 289 patients with knee or hip OA completed 
the TOA questionnaire and questionnaires measuring additional personal and clinical 
variables influencing treatment choices, i.e. subjective norm, self-efficacy, personality, 
previous experience with the treatment and severity of the disease. Using path analysis, 
the association between patients’ beliefs, personal and clinical variables and their intended 
treatment choice were studied (chapter 6). 
In chapter 7, the main findings of this thesis are discussed. Furthermore, implications for 
clinical practice and recommendations for future research are given. 
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Conservative treatment modalities in osteoarthritis (OA) of hip or knee are underused, 
whereas the demand for surgery is rising substantially. To improve the use of conservative 
treatment modalities, a more in-depth understanding of the reasons for patients’ treatment 
choice is required. This study identifies the reasons for choice of treatment in patients with 
hip or knee OA. 
Methods
Semi-structured in-depth interviews with 24 patients with OA were held. Stratified purposive 
sampling was used to enrich data variation. Interviews were transcribed verbatim and 
subsequently coded using a thematic approach. Two independent researchers reflected on, 
compared, discussed and adjusted the coding. 
Results
Various treatment modalities were discussed by respondents: medication, exercise, 
physiotherapy, injections, surgery, complementary and alternative treatment. Four key 
themes underlying the choice for or against a treatment modality for OA, were identified: 
1) treatment characteristics: expectations about its effectiveness and risks, the degree 
to which it can be personalised to a patient’s needs and wishes, and the accessibility of a 
treatment; 2) personal investment: in terms of money and time; 3) personal circumstances: 
age, body weight, comorbidities and previous experience with a treatment; and 4) support 
and advice: from the patient’s social environment and healthcare providers. 
Conclusions
The four identified key themes enhance the insight of healthcare providers into the widespread 
reasons influencing patients’ treatment choices for knee or hip OA. This knowledge can be 
used in clinical practice to aid shared decision making, which may lead to optimised treatment 
choices for both conservative and surgical treatment.
Introduction
 
Management of hip and knee osteoarthritis (OA) is to a large extent similar comprising a 
comparable range of surgical and conservative treatment modalities1. As no cure is available, 
treatment focuses on the reduction of symptoms and risk factors for progression. Following the 
OARSI guidelines2, patients are eligible for surgical treatment when they do not feel adequate 
pain relief and functional improvement after receiving conservative treatment. However, 
patients do not always receive treatment in line with guidelines and recommendations, or 
their own preferences3, which may lead to dissatisfaction and lower treatment adherence. 
Previous research showed that conservative treatment modalities in both knee and hip OA 
are underused4-6. In contrast, surgical treatment modalities are being used increasingly7, 
despite some observations that surgery does not always lead to positive outcomes and pain 
reduction8. These inadequacies in treatment indication and timing may obstruct optimal care 
and increase health care costs. 
Suboptimal use of conservative treatment modalities might be associated with healthcare 
provider-related factors such as lack of knowledge about conservative treatment options, or 
with patient-related factors such as patient preferences9. Shared decision making models10,11 
emphasise the importance of taking patients’ values and preferences into account. A recent 
meta-synthesis indicated that patients with OA have mainly negative beliefs about the 
efficacy of conservative treatment options, and prefer surgical treatment options12. More 
in-depth knowledge of patients’ reasons for choosing a specific OA treatment modality will 
aid shared decision making and might increase patients' usage of conservative treatment 
modalities. 
Qualitative research is a suitable approach for obtaining in-depth knowledge about patients’ 
reasons for treatment choices in hip or knee OA13. Previous qualitative research in knee and hip 
OA has focused on patients’ beliefs about single treatment modalities, or studied subgroups 
of patients. These studies examined patients’ beliefs about exercise14-16, joint replacement 
surgery17-20, and pharmaceutical and surgical control of pain21. The studies included patients 
with either hip or knee OA14,16,18,19,21, examined patients who were already eligible for surgery17, 
or who had already chosen a treatment14,18. To our knowledge, only one study described the 
beliefs of patients with knee OA regarding a wide range of treatment modalities22, but no 
qualitative study has focused on identifying reasons for treatment choice among a wide range 
of treatment modalities for both hip and knee OA. Therefore, this study sets out to identify the 
reasons for treatment choices of patients with knee or hip OA in primary and secondary care.
Methods
Semi structured in-depth interviews were held23, questions were asked both retrospectively 
(about treatment choices in the past) and prospectively (about hypothetical treatment 
choices in the future). A grounded theory approach13 with thematic analysis24 was used to 
identify main themes and subthemes. The COREQ-checklist was used to ensure complete and 
transparent reporting25. The Institutional Review Board of the Radboud University Medical 
Centre, Nijmegen approved the study (protocol number: 2013/482). 
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Eligible patients met the clinical classification criteria of hip or knee OA, were ≥18 years of age, 
lived within 50 kilometres of the Sint Maartenskliniek hospital, spoke fluent Dutch, were free 
of any hearing or speech impairment, and provided informed consent. Inclusion criteria were 
checked by the attending rheumatologist and the researcher, using patient records. Stratified 
purposive sampling was used to enrich data variation: the sample selection was stratified by 
gender and affected joint, based on the Dutch epidemiological distribution of osteoarthritis26. 
In addition, we aimed for a broad age range. Patients were recruited simultaneously in three 
different ways. Fifty-two patients were invited who participated in a group consultation 
(shared medical appointment) at the rheumatology department of Sint Maartenskliniek, 
Nijmegen in 2013. This was a convenience sample of patients who were assessed to be not 
eligible for surgery but who might have more severe OA than patients attending primary care. 
Of these, 26 patients responded positively, indicating a response rate of 50%. Reasons given 
for not taking part in the study were: not interested, and a lack of time. In addition, to obtain 
a more heterogeneous sample, three patients were recruited in a primary care physiotherapy 
practice and four patients responded to an advertisement in the newsletter of the local 
patient association for rheumatic diseases (their eligibility was assessed by telephone). In 
total, 33 eligible patients were willing to take part in the study. Data collection ended after 24 
interviews, as saturation had been reached (no new information emerged from the last two 
interviews). 
Interviews were held in the patients’ homes, were audio-recorded and additional field notes 
were made during and after the interviews. Written informed consent to record the interview 
was obtained prior to the start of the interview. The use of an interview guide ensured that 
the main issues were discussed (Table 1); elements of the Health Belief Model by Rosenstock27 
(perceived barriers and benefits) were used as sensitizing concepts for the interview guide. 
The questions had an open-ended format. The interview guide was pilot-tested, leading to 
minor changes in the interview guide, and data obtained in the pilot were also used in the 
data analysis. All interviews were conducted by one (female) PhD student (ES), who received 
interview training. No contact existed with the patients prior to the interviews. A summary 
of each interview (member check) was sent to each patient, in which patients were asked for 
comments and corrections, to ensure their views and beliefs had been interpreted correctly 
by the researcher.
Interviews were transcribed verbatim. Meaningful fragments in the text were coded and 
analysed using the qualitative data analysis software MAXQDA 1128. Coding was done in 
three steps: open, axial and selective coding13. First, relevant fragments were selected in the 
interviews, and each fragment was given a label (open coding). Second, these open codes were 
categorised (axial coding). Third, from these axial codes the core themes and interrelatedness 
between themes were identified (selective coding). This grounded theory approach, with 
thematic analysis, resulted in an overview of reasons for the choice of a treatment modality 
for OA, divided into main themes and subthemes. To support the coding process, field notes 
were made during the interviews. Besides, the researchers made reflective notes about their 
thoughts and views regarding the identification of themes. Data collection and data analysis 
were continuously alternated in a cyclic process. Throughout this process, two researchers 
(JV, psychologist, senior researcher and ES, health scientist, PhD-student) continuously and 
repetitively reflected on, compared, discussed and adjusted the codings in order to carefully 
determine the number and wording of themes in an iterative design13. The identified themes 
were thoroughly discussed in a project group (comprising a rheumatologist, an orthopaedic 
surgeon, a General Practitioner (GP), a physiotherapist and researchers). 
Table 1. Interview guide to explore beliefs about treatment and treatment choices
Leading questions
1) Which treatments have you had?* 
2) Which treatments have you considered?**
3) Which treatments do you know? **
4) Do you know other ways to ease OA complaints?**
*Retrospective probing questions
How was the choice for this treatment modality made? 
- What do you think were the advantages and disadvantages of the treatment? 
- What were your reasons for choosing/not choosing a particular treatment? 
**Prospective probing questions
What elements would play a role if you were to consider choosing this treatment modality? 
- What do you think are advantages and disadvantages of the treatment? 
- What would be your reasons for choosing or not choosing this treatment?
 
Results
Twenty-four patients were interviewed. The heterogeneity and representativeness of the 
sample were ensured for: gender (8 men), affected joint (13 knee OA, 10 hip OA, 1 hip and knee 
OA) and age (Mean = 59 years, range 35 - 78 years). The duration of the interviews varied from 
25 minutes to 75 minutes (Mean = 49.8 minutes, Standard Deviation = 12.9). Various treatment 
modalities were discussed by patients: medication, exercise, physiotherapy, injection, surgery, 
and complementary and alternative treatment. Table 2 provides an overview of general 
subthemes (identified in various treatment modalities) and table 3 an overview of particular 
subthemes (identified in particular treatment modalities), illustrated with exemplary 
citations from the interviews. Four key themes underlying patients’ treatment choices were 
identified: 1) treatment characteristics; 2) personal investment; 3) personal circumstances; 
and 4) support and advice. The identified themes were found across the study population and 
did not differ for specific subgroups (e.g. affected joint, gender). 
Theme 1: Treatment characteristics
The first key theme encompassed patients’ beliefs about treatment effectiveness, fear of 
treatment risks, whether the treatment could be personalised to personal needs, and the 
accessibility of the treatment.




Effectiveness of a treatment was considered the most important reason for choosing a 
treatment. Patients wanted a treatment that was effective for a longer period of time, and 
that took only a brief amount of time to start becoming effective. These considerations 
involved all treatment modalities. Although some patients stated that “nothing can be done” 
about OA, most wanted a treatment to be effective in relieving or alleviating OA symptoms 
(most importantly, pain) and in improving mobility, the activities of daily life and quality of 
life. Some patients preferred surgical treatment above conservative treatment, because they 
felt that surgery is the only effective treatment option for OA.
Fear of treatment risks 
Patients worried about risks, consequences and side-effects of treatments. They tended to 
be cautious about taking medication or having injections to reduce their symptoms, because 
of potential adverse effects such as infection, gastro-intestinal problems, hypertension, 
headaches, feeling sick, and damage to bodily structures (bones, tendons and muscles). 
Moreover, patients feared developing a tolerance to medication, that the medication would 
no longer be effective after long term use, or that they would have to take stronger medication 
over time (e.g. increased doses, or other types of medication) to alleviate symptoms. They 
feared becoming dependent on, addicted to or ‘immune’ to medication. Patients were 
afraid that medication and injections suppressed the body’s signals that the joint was being 
overexerted, causing increased OA symptoms, or even accelerating the progression of OA. The 
negative consequences of surgery, both short-term and long-term, were also an important 
theme. Most patients feared complications during surgery, nausea caused by the anaesthetics, 
and post-operative pain. In addition, patients were afraid that symptoms return after surgery, 
and that their functioning would become restricted after surgery. One patient expressed her 
doubts about choosing surgery because she feared being unable to walk afterwards, and some 
patients worried that their body would reject the prosthesis.
Personalised treatment
Several patients mentioned their positive attitude towards treatments that were personalised 
to their own requirements and wishes. This was mainly discussed with respect to exercise and 
physiotherapy. One patient described the personalised approach when exercising in a gym. 
She appreciated that the settings of equipment in the gym could be continuously adjusted 
to her own level and symptoms. Patients were positive about the way exercising could help 
them with exploring and securing their physical limits, i.e. the degree of physical activity (e.g. 
work, household tasks or sport) that could be performed before the symptoms increased. 
Some patients had difficulty with not exceeding their physical limits, therefore they preferred 
a treatment modality that helped with exploring and securing these limits. Some patients 
preferred treatment that helped shift their physical limits, so that they could increase their 
physical activity without increasing their symptoms. 
Accessibility 
Several patients considered the accessibility of the treatment when making a treatment 
choice, for instance whether or not treatments could be carried out by patients themselves, 
were easy to do, and were easy to fit into their daily schedule. This was primarily the case with 
home-based exercises given by the physiotherapist. However, carrying out these exercises at 
home diligently was found to be difficult; patients indicated that they became less motivated 
over time.
Theme 2: Personal investment 
The degree to which patients were willing to invest time and money in a treatment was the 
second key theme identified. 
Time
Patients expressed a lack of time for travelling to the treatment or following the exercise 
programme provided by the physiotherapist. The time surgery and rehabilitation took was 
considered a reason for not choosing surgical treatment modalities. Patients dreaded being 
dependent on others during a long rehabilitation period. One patient avoided surgery because 
she had to care for her young children and could not be missed. 
Cost
In general, patients indicated that the benefits of the treatment should outweigh the costs. 
Potentially high financial costs of a treatment modality were considered a barrier when the 
patient had to pay the costs but not when the health insurer reimbursed the costs. 
Theme 3: Personal circumstances
The third theme encompassed personal circumstances influencing a patient’s choice of 
treatment: age, body weight, comorbidities and previous experiences with OA treatment. 
Age
Relatively young patients expressed their doubts about choosing total joint replacement, 
because of the limited durability of a prosthesis, and because a prosthesis might cause 
restrictions in physical movement. By contrast, other patients did prefer surgical treatment 
modalities at a younger age because of the better outcome. Some said that with surgery at 
a younger age the positive outcome could be enjoyed for longer. Older patients expected to 
experience more physical and psychological difficulties with surgery. Finally, some patients 
stated that age was not an important reason; pain and function were more pivotal reasons for 
choosing for surgery than age. 
Body weight
Being overweight was considered a barrier for choosing physiotherapy and surgery. Patients 
mentioned that healthcare providers advised them to lose weight because it would decrease 
both the burden on the joint and the OA symptoms. Also, being overweight was considered 
disadvantageous for the durability of the prosthesis. However, losing weight seemed to be 
difficult. 
Comorbidities
Patients indicated that comorbidities (diabetes, in particular) could affect the outcome of 
surgery. One patient described aversion to taking additional medication due to her diabetes 
medication. 
Previous experience
Previous experience influenced whether or not a treatment would be chosen again. Patients 
with positive experiences of surgery in the past described their faith in surgical treatment 
modalities. One patient described her fear that her body would reject the prosthesis because 
this happened after previous surgery. Another patient who had undergone several operations 
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in the past did refuse another operation.
Theme 4: Support and advice
Support and advice from patients’ social environment was the final theme identified regarding 
patients’ choice of treatment. Experiences of family, friends and acquaintances, their advice 
and support, as well as advice from the healthcare provider, all influenced treatment 
preferences. 
Advice from social environment
Positive experiences of family and friends were mentioned as a reason for a treatment choice. 
In addition, peer support also helped patients in their decision making process.
Advice of healthcare providers
The advice given by healthcare providers highly influenced the choice patients made. Many 
patients trusted the doctor and did not question his decision; other patients ignored their 
doctor’s advice.
Integrative model
Figure 1 presents a conceptual model synthesising patients’ reasons affecting their treatment 
choice in hip or knee OA. The size of the circles reflects that treatment characteristics were 
considered a central theme in decision making. However, patients’ choices for treatment were 
influenced by all four themes to a varying degree depending on the treatment at hand and 
individual preferences and circumstances. For instance, the subtheme ‘cost’ was especially 
important for treatments that were not reimbursed by health insurance companies (see Table 
3). The dotted lines from the theme ‘support and advice’ indicate the influence of the patient’s 
network on patients’ perceptions of benefits, harms and barriers of the treatment.
Figure 1. Conceptual model of patients’ considerations affecting treatment choices in knee or hip 
osteoarthritis
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Table 2. General identified subthemes with exemplary citations
 
General identified subthemes 
Identified in medication, exercise, physiotherapy, injection, surgery, complementary and alternative 
treatment
Effectiveness
“I think a benefit of surgery is that you can go on without pain.” (patient 12)
 Fear of treatment risks
“And at a certain moment in time you become immune to some medicines. Then I think: OK, soon I’ll 
be given increasingly stronger (medicines). I really don’t want that.” (patient 23) 
“But it (an injection) isn’t good for your joints. That affects the cartilage, it affects your muscles. 
Because it’s a cocktail, containing antibiotics, narcotics. Who knows what’s in it.” (patient 3)
“The body relaxes with medicines... Naturally, pain is also a signal that something isn’t right. And if you 
continuously suppress this, and carry on regardless, you’re not listening to that signal.” (patient 12)
“In two hospitals they said: ‘we can’t guarantee you’ll be able to walk after surgery’. So, what do you 
do? What would you do?” (patient 3)
“I can see the positives of surgery. But I think, once it’s behind me, and it’s gone well, OK. But I’m still 
afraid. Imagine my body doesn’t actually accept the new hip.” (patient 23)
Advice of social environment
“You hear from those around you, and there’s this person they know who had two new hips, who says, 
‘I should have done it much sooner.” (patient 22)
“You don’t decide on your own. It’s good if you have a partner who also sees the usefulness of it (the 
treatment). Who doesn’t say, ‘Are you going again?’ or ‘Is that really necessary?’ That wouldn’t be 
helpful.” (patient 2)
Advice of healthcare providers
“Well, if you (the doctor) say this is the best, then that’s OK… I trust (the doctor) and I’m not going to 
sow any seeds of doubt, like ‘Is that allowed’ or ‘Is that good for me’ or whatever.” (patient 9)
“Look, it’s my body,… I no longer take everything and anything they prescribe.” (patient 5)
Table 3. Particular identified subthemes with exemplary citations 
Particular identified subthemes 
Identified in a particular treatment modality
Medication
Comorbidities
“…paracetamol for the pain. I say: ‘I already take loads of medicines and then those paracetamol on 
top… You’ll then have a body with all kinds of rubbish, I think.” (patient 9)
Physiotherapy and exercise
Personalised treatment
“And it’s also really simple… the device knows exactly, everything is set up for me, I don’t have to do 
anything. I just start with my exercises…. It was all set up with me in advance by someone, and it’s 
occasionally checked. If I think ‘I want it a bit heavier’, then we adjust the settings together. After 20 
times, the settings automatically get heavier. If I say ‘I’ve got such a pain in my neck’, they adjust that. 
Or ‘I’ve got such a pain in my back or hip’, they adjust that.” (patient 13) 
“There are sports you can better not do. I also think that’s important, you can go to the gym but you 
need to know what you can and can’t do.” (patient 4)
Accessibility
“You don’t have to buy anything, You don’t have to do much for it. You can simply do it at home in front 
of the TV, or it doesn’t matter where you do it.” (patient 20)
“Of course they’re all exercises I can do at home and that I need to keep up but, I know how it works, 
you do it for a while and then there comes a point when you think, ‘Oh, I haven’t done any exercises 
for three days’, and then there comes a point when you forget it. If you have an appointment (with the 
physiotherapist), she can see how you’re still doing it right. And that’s a trigger for me to think: ‘I have 
to keep it up.” (patient 12)
Time
“To keep (my muscles strong and joints supple), I should go to the gym 3 times a week, but I can’t 
manage the time for that.” (patient 24)
Costs
“It’s annoying that the health insurers think physiotherapy isn’t necessary. I need it, so I chose a 
health care policy that covers unlimited physiotherapy. That’s what you’re paying for. And then you 
get a letter this year saying, ‘it’s no longer unlimited’… Apparently, they no longer see the value of 
physiotherapy for some conditions.” (patient 2)
Body weight
“I also had physio for a while, but he can’t do much with me, so to say… Because he finds it really 
difficult, also due to me being overweight and putting pressure on that.” (patient 24)
“Losing weight is a constantly recurring issue for me. It’s something I am trying to work on, but it’s not 
always that easy.” (patient 24)
Surgery
Time
“You’re out of the running for quite a while… I wouldn’t choose an operation lightly, because I have to 
care for (my) very small children.” (patient 17)




“When I’m 80, I don’t want to be having surgery any more. I’ll see. Who knows if I’ll still be alive by 
then? I want to enjoy life now, and I want to be able to walk now, and to go on holiday. That’s why I do 
want that new knee.” (patient 1)
Body weight
“My weight also plays a role, that doesn’t have positive effect on the lifetime of an artificial knee.” 
(patient 24)
Comorbidities
“If I go for surgery, with all its hassle. With my diabetes on top, the cure can be worse than the problem 
(OA). Because if I get an infection as a result of the operation, because this can’t heal due to the 
diabetes, then I’m even worse off.” (patient 6)
Previous experience
“I am scared: imagine my body doesn’t accept the new hip. It took a good 2 ½ - 3 years before the bone 
grew back together. Nobody can give any reasons why.” (patient 23)
“I’ve had enough of all those operations, and I don’t want any more for now. If you know what kind of 
operations I’ve had, then I’m not looking to have another one.” (patient 14)
Discussion
This in-depth qualitative study provides a wide range of reasons for choosing or not choosing 
a treatment modality for knee or hip OA from a patient perspective. Four overarching themes 
were identified: treatment characteristics, personal investment, personal circumstances, and 
support and advice. This study is one of the first addressing both conservative and surgical 
treatment modalities in OA. Most of the themes and subthemes were found across the various 
treatment modalities.
A conceptual model (Figure 1) integrated the considerations of patients when weighing the 
pros and cons of various treatment modalities. Themes from previous qualitative studies 
exploring patients’ beliefs about one specific treatment do also fit into this conceptual model. 
The most important theme was treatment characteristics including the expected effectiveness 
of the treatment to reduce symptoms and increase function, and the fear of potential risks and 
side effects, in line with other studies focusing on medication21,29, surgery20,21,30,31, injections22, 
exercising14,16 and complementary medicine29. Our study was motivated by the observation 
that conservative treatment modalities in OA are underused. Fear of addiction to and risks of 
medication may lead to dose lowering or discontinuation of medication intake21,22,29 and fear 
of physical exercise may obstruct the choice for physiotherapy. This suggests that addressing 
these barriers is crucial to facilitate the consideration for conservative treatment. It is 
important to customise physical exercise to patients’ individual preferences, and to promote 
the accessibility of facilities and exercise classes in the neighbourhood15. 
Treatment decisions are furthermore influenced by personal circumstances such as age, body 
weight, comorbidities and previous positive and negative experiences17,20,31. Both younger and 
older patients indicated that age is a reason for either choosing surgery (because they can 
enjoy the outcome for a longer time) or refraining from it (because of the limited durability of 
a prosthesis or fear of physical and psychological difficulties). Other personal considerations 
influencing the choice for surgery were personal investments, as the time surgery and 
revalidation takes18,22 and ‘caring commitments’20,30. Patients expressed that there was a 
tension between spending time to perform exercises and competing demands in daily life. 
This emphasises that treatment adherence and a better treatment outcome may be enhanced 
when the choice for an optimal therapy fits into patients’ daily life. Therefore, the treatment 
regimen should be a collaborative venture of the healthcare provider and the patient. Our 
study was the first to observe patients’ fear of the long rehabilitation period of surgery because 
this refrains them from performing their social roles (e.g. family caregiver, household, work). 
Besides other constraints, patients identified financial costs as a barrier. Some insurance 
companies do not reimburse conservative treatment modalities for knee and hip OA, while 
more expensive surgical treatment is reimbursed. As a consequence, some patients may 
prefer surgical treatment even though (conservative) treatment is considered a more optimal 
treatment by the healthcare provider and patient. Thus, actually not only the patient and 
healthcare provider are involved in shared decision making but the insurance company may 
play a role as well. Future research should point out to what extent financial constraints are 
considered a barrier for (conservative) treatment choices in knee and hip OA. 
For some patients the advice of their partner or peers is important in deciding on a treatment, 
as was also shown in other studies14,18,20,22. Reports of poor outcomes of surgery by others may 
create fear and uncertainty in patients about their own choice for surgical treatment17,20,21. 
But, individual reasons to choose a specific treatment modality likely depend on patients’ 
individual circumstances in terms of OA severity, pain, functioning, working status et cetera. 
For instance, fear of complications during surgery will not likely be mentioned by a patient in 
whom surgical treatment is not (yet) an option. To allow for an informed decision regarding 
treatment, healthcare providers should assess whether their patients feel restricted in 
their treatment choice due to outcome expectations, fears, personal investments and 
circumstances (e.g. cost, time, dependency on others, caring commitments, comorbidities and 
previous experience), and support and advice of peers. Where possible, healthcare providers 
should aim to help patients overcome these barriers.
A strength of this study is the extensive, in-depth overview of reasons for choosing a specific 
treatment modality for knee or hip OA. The study adds to existing literature by focusing on 
the decision making process regarding all conservative and surgical treatment modalities for 
OA from the perspective of the patient. A heterogeneous sample of patients was acquired in 
order to be able to identify many, divergent reasons. Our approach appears successful, since 
the identified reasons and themes in our study are largely similar to the aggregated findings 
of multiple previous qualitative studies in distinctive subgroups of OA patients14,16,20-22,29,30. 
Although care was taken of selecting a heterogeneous sample of patients, a limitation of our 
study is that we cannot demonstrate the heterogeneity, because we did not assess clinical 
and functional characteristics of patients. Another limitation of any qualitative study 
is interpretation bias. To deal with this and to prevent missing any theme, themes were 
identified independently by two researchers. A limitation of the study is that patients were not 
involved in the coding process and identification of themes, which might have led to different 
interpretations. 
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The identified themes in this study can be used for both scientific and clinical purposes. The 
current qualitative study was meant to identify an encompassing set of reasons, rather than 
to statistically analyse these reasons, or examine applicability in other populations. Future 
quantitative research is needed to examine the frequency of occurrence and importance 
of the themes, the relationship between patients’ reasons for treatment choices and their 
demographic characteristics and clinical status, and the hypothesised interrelatedness 
between the themes. To achieve this, a validated measurement instrument could be 
developed, based on the themes identified. 
Our findings can also be used in clinical practice to better meet patients’ needs32. If healthcare 
providers identify reasons for not choosing specific treatment modalities, they can discuss 
them with their patients. This may lead to a better allocation of both conservative and surgical 
treatment modalities, and may improve successful referrals to conservative treatment 
modalities. Future research should point out whether addressing these reasons during 
consultations leads to an increase in utilisation of conservative treatments and delay of 
surgery.
The current study identified multiple reasons integrated in a four-facet model guiding 
the patient’s choice for or against a treatment modality for OA: treatment characteristics, 
personal investment, personal circumstances, and support and advice. The findings of the 
current study will improve shared decision making by helping healthcare providers to address 
the core reasons that guide a patient’s choice.
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Non-pharmacological, non-surgical treatment modalities are underused in the management 
of knee and hip osteoarthritis (OA). One possible explanation for this could be healthcare 
providers’ opinions about these treatment modalities. The objective of this qualitative study 
was to identify healthcare providers’ views on non-pharmacological, non-surgical care for OA. 
Methods
Semi-structured in-depth interviews with 24 healthcare providers (rheumatologists, 
orthopaedic surgeons, physiotherapists and general practitioners) were held. Interviews were 
transcribed verbatim and analysed using a three-step thematic approach. Two independent 
researchers continuously reflected upon, compared, discussed, and adjusted the codings. 
Results
Eight themes were identified reflecting three main barriers to the provision of non-
pharmacological, non-surgical care: perceived lack of expertise of the healthcare provider 
(including a lack of knowledge and skills that are required to support patients), perceived lack 
of evidence-based treatment (regarding weight management, and the intensity and dosage 
of physical exercise), and suboptimal organisation of care (including hampered dialogue 
between disciplines and lack of clarity about the roles and responsibilities of disciplines).
Conclusions
Healthcare providers report multiple barriers impeding non-pharmacological, non-surgical 
care for patients with knee and hip OA. To overcome these barriers, education focused on 
initiating and supporting lifestyle changes, promotion of interventions according to evidence-
based recommendations, and improved organisation of care are proposed.
Introduction
Osteoarthritis (OA) of the knee and hip is a degenerative joint disease causing pain and 
functional impairment1. Because no cure is available, treatment tends to focus on the 
reduction of symptoms and risk factors for progression and teaching patients how to deal with 
limitations in daily life. Non-pharmacological, non-surgical treatments include education 
about lifestyle, physical exercise, pacing of activities, weight reduction and other means of 
unloading the damaged joint(s)2,3. Despite the availability of (inter)national recommendations 
which acknowledge the importance of non-pharmacological, non-surgical management2-4, 
non-pharmacological, non-surgical treatment options are underused in the management of 
knee and hip OA5-7. One possible explanation for this is that healthcare providers’ views8-10 and 
lack of knowledge11 act as barriers to the advocation of non-pharmacological, non-surgical 
treatment modalities. 
Various healthcare providers are involved in OA care, such as general practitioners (GPs), 
dieticians, physiotherapists, orthopaedic surgeons, and rheumatologists. Previous 
research indicates that healthcare providers are reluctant to advise patients to use non-
pharmacological, non-surgical treatment modalities12. For instance, physiotherapists are 
uncertain about the effectiveness of exercise for knee OA10. GPs hold diverse attitudes and 
views toward exercise for knee OA and chronic knee pain, which might explain the low 
provision of exercise advice and physiotherapy referrals8. GPs do provide recommendations 
for weight loss and muscle strengthening exercises, but do not focus on increasing patients’ 
motivation for these behavioural changes because they believe that lifestyle changes are 
impossible for most OA patients13. Previous research has predominantly focused on the views 
of GPs and physiotherapists on non-pharmacological, non-surgical treatment, but the views 
of medical specialists on non-pharmacological, non-surgical care are also important12.
Examining the views of multiple healthcare providers could clarify why non-pharmacological, 
non-surgical treatment modalities are underused in the management of knee and hip OA. 
Barriers observed by healthcare providers will provide information on how to improve OA 
care4. Therefore, the aim of this study was to identify the views of GPs, physiotherapists and 
medical specialists with respect to the non-pharmacological, non-surgical management of 
knee and hip OA.
Methods
Semi-structured interviews were conducted to examine healthcare providers’ views on 
non-pharmacological care in patients with knee and hip OA that might act as barriers to the 
prescription of non-pharmacological, non-surgical care. Thematic analysis was used to identify 
themes14. The Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist was 
used to ensure complete and transparent reporting15. The Institutional Review Board of the 
Radboud University Medical Centre, Nijmegen concluded that the Medical Research Involving 
Human Subjects Act did not apply to this study (protocol number: 2013/482).
  
3
Barriers impeding the use of non-pharmacological, non-surgical care in OA
4140 Barriers impeding the use of non-pharmacological, non-surgical care in OABarriers impeding the use of non-pharmacological, non-surgical care in OA
Recruitment
To be eligible for inclusion in the study, healthcare providers had to be involved in the care for 
OA, had to speak fluent Dutch, and had to provide informed consent. All eligible healthcare 
providers were sent an invitation letter and information regarding the study. Healthcare 
providers were recruited in two ways:
1) Orthopaedic surgeons and rheumatologists were recruited through members of the project 
group (WN, MN) via snowball-sampling16. Rheumatologists (N=8) and orthopaedic surgeons 
(N=12) working in different hospitals, located in various regions in the Netherlands were 
invited to participate. 
2) GPs (N=46, spread over 21 GP practices) and physiotherapists (N=27) affiliated with 
an osteoarthritis network17 in the Nijmegen region of the Netherlands were invited to 
participate. 
Data collection
Interviews were held in the office of the participant or, when preferred, in the office of the 
researcher. Only the interviewee and interviewer were present during the interview. Written 
informed consent to record the interview was obtained prior to the start of the interview. The 
use of a pilot-tested interview guide with open-ended questions ensured that the main issues 
were discussed (Appendix 1). The contents of the interview guide were based on evidence-
based knowledge and clinical practice. The interview guide consisted of open-ended leading 
questions; probing questions were used in case the open-ended questions did not yield 
information. No changes were made to the interview guide after the pilot test, and data 
obtained in the pilot test were taken into account for the data analysis. All interviews were 
conducted by one (female) PhD student (ES) who had received interview training. Participants 
received a member check (summary of each interview) and were asked for comments and 
corrections on this member check to ensure that their views had been interpreted correctly 
by the researcher. No relationship existed between the interviewer and participants prior to 
the interviews. Data collection was stopped when data-saturation was reached, i.e. no new 
information was obtained from the last two interviews. 
Data analysis
Interviews were transcribed verbatim and analysed using the qualitative data analysis 
software MAXQDA18. Coding was independently performed by JV (psychologist/senior 
researcher) and ES (health scientist/PhD student) in three steps16. First, meaningful text 
fragments were selected and given a name (open coding). Second, the open codes were 
categorised (axial coding). Third, main themes and subthemes and their interrelatedness 
were identified from these axial codes (selective coding). Data collection and analysis were 
continuously alternated in an iterative manner, in which two researchers (JV, ES) continuously 
reflected on, compared, discussed, and adjusted the codes and themes in a cyclical process. 
This iterative design provided the opportunity to verify the new codes with the codes identified 
in previous interviews. After the identification of themes, the research group pinpointed the 
main barriers that could influence the provision of non-pharmacological, non-surgical care as 
reflected in the themes, and discussed the implications of these barriers in terms of the goal of 
improving the provision of non-pharmacological, non-surgical care. 
Results
Twenty-four healthcare providers were interviewed: seven physiotherapists, five GPs, seven 
orthopaedic surgeons, and five rheumatologists (50% female, age range 24-64 years, working 
experience with OA patients of 1-35 years). The reasons for non-participation were unknown 
since most invited participants did not respond at all. Non-participants who did respond 
indicated a lack of time or interest. The duration of the interviews was 25-59 min (Mean = 44.7 
min, Standard Deviation = 8.7). The process of analysis and repeated comparison yielded eight 
themes representing views regarding non-pharmacological, non-surgical care that could be 
barriers to the use of these treatment modalities. Weight reduction and physiotherapy were 
the treatment modalities that were most frequently mentioned by the respondents. 
Theme 1: Patient’s difficulties with weight reduction
This theme indicated healthcare providers’ awareness of patients’ difficulties with weight 
reduction to reduce their OA symptoms. All healthcare providers acknowledged the benefits 
of weight reduction for relieving the symptoms of knee and hip OA; however, they were 
ambivalent about patients’ ability to lose weight. A rheumatologist stated that he did not 
believe in the ability of patients to succeed in making lifestyle changes: “The problem is that 
people are always thinking of all kinds of ways out: I really don’t eat that much, and you should 
know what I eat. Many people then start enthusiastically lose weight, and gain it again. That’s a 
never-ending battle […] You get to the point where everyone’s so fed up of that subject. Then, you 
too just drop it. So with osteoarthritis, I don’t push this.” [Rheumatologist - 23]. 
Theme 2: (Mis)trust for dietician management for inducing weight reduction
Most healthcare providers expressed their mistrust in the interventions dieticians use to help 
patients’ with their weight reduction attempts. A GP said that he did not refer patients to 
dieticians: “Do you know what I think a dietician is? A dietician keeps a check on what someone 
eats: what does that person eat? She then says: ‘You’re not getting enough calcium. You should 
actually drink more milk and you’re actually doing the rest okay.’ How can you lose weight then? 
[…] To lose weight, this doesn’t help much. No.” [GP - 7]. However, some healthcare providers 
thought that dieticians were helpful for patients trying to lose weight, particularly if patients 
were motivated.
Theme 3: Healthcare providers’ involvement in weight reduction
Healthcare providers expressed different views about their involvement in advising and 
supporting patients to lose weight. Many healthcare providers said that they mention the 
benefits of weight reduction, but do not actively coach patients in weight reduction or refer 
them to a dietician: “If people have knee problems, I say: ‘Weight is also an issue. You need to try 
to lose weight.’ I do say it, but I don’t make a big thing of it.” [GP - 10]. Some healthcare providers 
do not advise patients to reduce their weight at all because they believe that patients are not 
capable of losing weight, because it takes too much time in a consultation, or because they did 
not perceive it as their responsibility. Physiotherapists and GPs mentioned their difficulties 
in communicating with patients about being overweight: “It’s easier to mention exercise than 
losing weight, especially when there are fat people in front of you. I always feel that they’re 
probably hearing that from lots of other people and then the GP also starts harping about it.” [GP 
- 18]. However, some healthcare providers argued that having a relationship with the patient 
built on mutual trust and respect would ease the way to discussions about weight reduction. 
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Theme 4: Advice about physical activity
The value of lifestyle advice related to knee and hip OA was acknowledged by healthcare 
providers. The most common lifestyle advice was about being physically active and weight 
reduction. However, uncertainties about the dosage, frequency, and type of physical activity 
were observed in several healthcare providers. A rheumatologist expressed his doubts about 
the relationship between the dosage of physical activity and biomechanical progression of OA: 
“People often ask: ‘Will I then be able to go jogging?’ I don’t really know. I find that one of the most 
difficult things. […] I am not sure to what extent that affects the progression of the osteoarthritis. 
I actually skate round the issue a bit, or say: you need to go to this or that physiotherapists to 
discuss what’s a good sport or exercise for you.” [Rheumatologist - 14]. A physiotherapist and 
rheumatologist described that patients should be physically active “within their pain limits”, 
which meant that they should stop when they experience pain. Two GPs and an orthopaedic 
surgeon talked about the importance of being physically active without overexerting or 
extremely exerting the joint. According to these healthcare providers, what was considered 
“overexertion” or “extreme” was ambiguous. 
Theme 5: (Mis)trust of physiotherapy modalities
Levels of trust in the effectiveness of physiotherapy varied among healthcare providers. Besides 
the beneficial effect of physiotherapy in reducing weight, pain, and stiffness, physiotherapy 
was considered to be effective for increasing mobility, posture, and coordination. Furthermore, 
healthcare providers thought that physiotherapy was useful in increasing patient’s self-
management in coping with and acceptance of symptoms. One physiotherapist believed that 
physiotherapy can restore or even regenerate cartilage and that weight-bearing exercises 
can stimulate mitosis in cartilage cells. Several physiotherapists emphasised the importance 
of muscle strengthening training for OA patients. In contrast, an orthopaedic surgeon 
mentioned that supervised training was unnecessary in OA patients: “With osteoarthritis in 
the knee, some quadriceps training can be important. However, I think if you just make sure that 
people have normal walking habits and a normal stance, they can train muscle strength during 
walking.” [Orthopaedic surgeon, 23]. Other healthcare providers were less certain about the 
effectiveness of physiotherapy, finding the benefits variable or difficult to prove: “No, I don’t 
know. I wonder if there’s any proof for that. Some people say that they experience less pain. I 
think their osteoarthritis is unchanged, but perhaps circulation is improved strength increased 
leading to decreased pain as a result. It’s difficult to say.” [Physiotherapist, 5]. 
 
Rheumatologists, orthopaedic surgeons, and a GP emphasised the need for physiotherapists to 
provide evidence-based exercises instead of non-evidence-based modalities such as massage, 
heat therapy, or electric therapy. They expressed negative views about physiotherapists who 
provided non-evidence-based treatments: “I underwent dry needling, and some of this and 
some of that. My SI joint has been massaged loose'. 'That’s fantastic, but you do have arthritis 
in your hip. What kind of exercises have you done? 'None'. There you have it. There are many 
who do it correctly, let’s not forget that, but there are maybe a few who don’t provide the right 
treatment” [Orthopaedic surgeon - 17].
Several healthcare providers showed mistrust because they observed huge differences in the 
quality of care delivered by physiotherapists. Therefore, it was sometimes difficult to refer 
patients to a qualified physiotherapist: “Well, yes, what’s tricky is that I see lots of people from 
all over the country and I have no idea which physiotherapist does what. I tell the patient what 
they can ask their physiotherapist. So, no massages, heat, electrotherapy, that sort of rubbish, you 
know. I ask them to ensure that it’s all about training posture, how they walk, and coordination. 
That’s actually what I tell them. I am not sure whether physiotherapists follow this.”[Orthopaedic 
surgeon - 23]. 
Theme 6: The endorsement of non-pharmacological, non-surgical treatment to delay 
surgery
Non-pharmacological, non-surgical treatment was considered useful to delay surgery. 
Healthcare providers reported that they adhered to stepped-care recommendations. Despite 
these recommendations, an orthopaedic surgeon indicated that patients were referred for 
surgery when medication or physiotherapy was not tried before. Several healthcare providers 
mentioned that physiotherapy and good communication may help in delaying surgery in knee 
and hip OA patients: “I think I avoid lots of referrals, but I think that has to do with communication. 
People come here and say: ‘I’d like to go to the orthopaedic specialist.’ […] I sometimes say: ‘As far 
as I’m concerned, you can go to the orthopaedic specialist, but I think it’s not that relevant now 
because he probably can’t make much of a contribution. Go and try this or that, maybe you should 
do that first and then you can always go to the orthopaedic specialist later’. Then people often 
say: ‘Okay.” [GP, 18]. 
Theme 7: Dialogue between disciplines
Several healthcare providers expressed that they valued straightforward, easy, and quick 
lines of communication among different disciplines working in the healthcare centre. Doubts 
about patients’ treatment were discussed quickly and easily, referring to other disciplines was 
easier, and it was possible to address physiotherapists who practiced non-evidence-based 
treatment modalities. A physiotherapist indicated that occupational therapists, podiatrists 
and physiotherapists do not work together optimally in OA care. Another physiotherapist 
mentioned that collaboration among multiple disciplines could be facilitated by working in 
a health centre: “We share premises with a dietician. We work closely with the GP’s practice 
support team and try to collaborate to support patients and organise the odd case meeting, if 
necessary. Those lines of communication are really short.” [Physiotherapist, 6]. 
Most healthcare providers argued that non-pharmacological, non-surgical OA care can and 
should be provided in a primary care setting instead of a secondary care setting. GPs are able 
to provide lifestyle education and medication to OA patients, and should only refer a patient 
to secondary care when conservative treatment does not work adequately. “You need to watch 
that you’re not a kind of GP. We are medical specialists. We shouldn’t become a kind of half-way 
house, where we’re dabbling in this and that.” – [Rheumatologist - 14]. 
Theme 8: Perceptions of healthcare providers’ roles 
The roles of different disciplines in knee and hip OA care were described by healthcare providers: 
the coordinating role of the GP, the ambiguities regarding the role of the rheumatologist in 
knee and hip OA care, and the negative image of orthopaedic surgeons. 
According to most healthcare providers, GPs had a coordinating role. This meant that they 
should diagnose and monitor the disease, coordinate the use of medication, and refer to other 
disciplines when necessary. The GP was also considered to be a long-term coach, provider 
of lifestyle education and supporter of treatment decision making. One GP mentioned the 
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importance of trust: “I think it’s important that you realise that we, as GPs, have often known 
patients for a really long time. This means we’ve often built up considerable mutual trust. That 
trust is often a basis to also give advice and therapy. The advice to wait and see what happens 
from a GP is, I think, advice that is much more quickly accepted by the patient.” [GP - 18]. 
It was perceived that compared with GPs, physiotherapists did have more time for their 
patients. Physiotherapists were seen as coaches who need to guide patients in doing their 
exercises and following a healthy lifestyle, but also to help with physical activities in general 
(e.g. walking, cycling or sports activities). Furthermore, physiotherapists have a role in 
providing lifestyle advice to OA patients. 
The role of the rheumatologist in knee and hip OA care was perceived as unclear and limited 
by some healthcare providers: “What I find a bit unclear is the role of the rheumatologist. 
Occasionally in this organisation and in my previous hospital, I notice that there are osteoarthritis 
outpatients [educational] sessions. So this is completely unclear for us. What happens there and 
which patient needs to go where.” [Orthopaedic surgeon, 19]. According to a physiotherapist, 
compared with education in primary care, education provided by rheumatologists offers 
no added value compared to education in primary care. A rheumatologist doubted if 
rheumatologists should have a role in OA care, because rheumatologists see patients once. 
However, other rheumatologists expressed that they perceived their role as valuable in 
giving injections, providing lifestyle and medication advice, and referring patients for the 
appropriate treatment.
Healthcare providers agreed that the orthopaedic surgeon’s primary task is to assess whether 
the patient is eligible for surgery. Orthopaedic surgeons should inform patients about surgery 
and manage their expectations about surgery. In line with this, one orthopaedic surgeon 
thought that he should not advocate the conservative management of OA. However, when 
patients were not eligible for surgery, he could advise the patient about the possibilities 
within the context of conservative OA care. Orthopaedic surgeons were perceived negatively 
by several healthcare providers for a number of reasons: their willingness to perform 
(unnecessary) replacement surgery, their brief contact with the patient and resultant inability 
to take long-term problems into account, and their insufficient provision of information 
regarding the disadvantages of surgery. 
Conceptual model
Weight reduction and improvement of physical activity were the two core non-
pharmacological, non-surgical treatment modalities in knee and hip OA care that were 
mentioned consistently by healthcare providers in this study. Eight themes were identified, 
reflecting healthcare providers’ views on weight reduction and physical activity interventions 
(Figure 1). The research group concluded that the eight themes reflected three main barriers 
that could influence the provision of non-pharmacological, non-surgical care. 
 
 
Figure 1. Identified themes, barriers, and considerations for the improvement of the use of non-
pharmacological, non-surgical care in knee and hip osteoarthritis
Themes: views regarding non-pharmacological, non-surgical care
1. Patients’ difficulties with weight reduction;
2. (Mis)trust of dietician management for inducing weight reduction; 
3. Healthcare providers’ involvement in weight reduction;
4. Advice about physical activity;
5. (Mis)trust of physical therapy modalities;
6. Endorsement of non-pharmacological, non-surgical treatment to delay surgery;
7. Dialogue between disciplines;
8. Perception of healthcare providers’ roles
Barriers to provision of non-
pharmacological, non-surgical care
1. Expertise of healthcare provider
2. Evidence-based care
3. Organisation of care
Considerations for the improvement of non-
pharmacological, non-surgical care
1. Education of healthcare providers about the 
initiation and support of lifestyle change
2. Development of evidence-based advice on 
the type, intensity and duration of exercises
3. Clear descriptions of referral processes and 
roles of different disciplines
Discussion
The eight themes that were identified in the data provided by GPs, physiotherapists, 
rheumatologists, and orthopaedic surgeons reflected three general barriers to providing 
non-pharmacological, non-surgical treatment modalities in knee and hip OA: perceived lack 
of expertise of the healthcare provider to support patients in behavioural change, perceived 
lack of evidence-based treatment, and suboptimal organisation. In this discussion, based on 
these themes and barriers, considerations for improving the use of non-pharmacological, 
non-surgical care in knee and hip OA are proposed. 
Perceived lack of expertise of healthcare providers
Our results show that applying OA management recommendations in clinical practice is 
challenging. In line with recommendations and standards of care for the management of 
knee and hip OA, providing lifestyle advice is one of the core non-pharmacological, non-
surgical treatment options expressed by the healthcare providers interviewed in this study. 
Other options incorporated in OA management recommendations3,4,19, such as occupational 
therapeutic modalities (braces, canes, rollators), adaptations in home or work, and appropriate 
footwear, were sporadically mentioned. Moreover, management recommendations included 
advice to customise treatment to individual wishes and expectations. The healthcare 
providers interviewed in this study demonstrated a lack of knowledge, (communication) skills, 
and time to support patients’ lifestyle changes12, and they perceived a lack of motivation on 
the side of patients to make lifestyle changes, consistent with findings of previous studies9,12. 
Previous studies also indicated that healthcare providers need more education regarding 
the incorporation of physical exercise and weight loss programmes into the management of 
OA10,20. Competencies that could help healthcare providers support patients with their diet 
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and physical activity are motivational interviewing21-23, and knowledge about methods of 
enhancing self-regulation skills so that they are maintained in the long-term24. It is likely that 
referral to dietary care and physical exercise interventions would be more integrated into OA 
management if healthcare providers have a more positive attitude towards these disciplines. 
Perceived lack of evidence-based treatment
(Mis)trust in weight reduction and physiotherapeutic modalities was a second barrier to 
the provision of non-pharmacological, non-surgical treatment identified in this study. 
Although physiotherapy (strengthening exercises) is advocated in the management of OA, 
healthcare providers in the present study (and other studies) questioned the effectiveness 
of physiotherapeutic exercises in OA care10,12,25,26, and the relationship between the dosage of 
exercises and the progression of OA. A recent commentary27 and systematic review28 suggested 
that randomised controlled trials are needed to better inform healthcare providers about the 
type, intensity, and duration of exercises and their relationships with harmful effects on the 
structures of the joint. Until now, a clear “exercise prescription” that is customised to the 
patient is lacking. Current research into the (clinical) phenotypes of OA29 and the development 
of adapted exercise protocols in OA30 may help to inform healthcare providers and policy 
makers regarding the tailoring of recommendations for OA management. Some healthcare 
providers disapproved of physiotherapists using non-evidence-based intervention modalities, 
such as massage, instead of evidence-based treatment modalities, such as exercise therapy. 
This mistrust in physiotherapists might be a barrier to referring patients for physiotherapy. 
A review showed that GP’s actual incidence of advising or referring to a physiotherapist (6-
63%) was lower than they reported themselves8. A network of physiotherapists working 
according to evidence-based recommendations could motivate GPs to refer their patients to 
physiotherapists who provide evidence-based treatment. 
Suboptimal organisation of care
The suboptimal organisation of knee and hip OA care was another identified barrier impeding 
the use of non-pharmacological, non-surgical treatment. First, there is a lack of clarity about 
the organisation of non-pharmacological, non-surgical OA care in primary or secondary 
care settings. International recommendations do not provide recommendations regarding 
the provision of non-pharmacological, non-surgical OA care in primary or secondary care 
settings2,4,19,27. The interviews indicated a need for incorporating recommendations about 
whether and when OA care should be given in either primary or secondary care settings, 
and the roles of different healthcare providers in specific care modalities. Second, there 
is a lack of clarity about the roles of different disciplines, for instance about the role of the 
rheumatologist. In this study, doubts were raised about the value added by the rheumatologist 
to other disciplines providing OA care. It is a challenge to organise healthcare systems in such 
a way that the roles of all professionals in diagnosis and treatment are clear. Multidisciplinary, 
multifaceted approaches31 are needed to implement a uniform approach to the management 
of knee and hip OA32. In order to align the organisation of care and the prescription of non-
surgical treatments, there should be agreement on the referral process and roles of different 
disciplines.
In line with a multidisciplinary approach to OA care4, a strength of our study is that healthcare 
providers from different disciplines were interviewed. It should, however, be examined to 
what extent the results of this study generalise beyond the clinical setting of the Netherlands, 
where the GP is a gatekeeper to secondary care. Orthopaedic surgeons and rheumatologists in 
the Netherlands will typically be consulted only after referral by a GP. A limitation of the study 
might be that GPs and physiotherapists were recruited via a regional OA network related to 
the Sint Maartenskliniek. Most interviewees adhered to a stepped-care strategy in relation 
to knee and hip OA31, which may have biased the opinions somewhat. Rheumatologists and 
orthopaedic surgeons were recruited via snowball sampling. This may have limited the 
collection of a full diversity in perspectives, e.g., because healthcare providers may have 
recruited others with comparable views on non-pharmacological, non-surgical care. Several 
steps were taken to minimise bias and increase the validity and reliability of the results. 
First, the interviewer was independent; no relationship between the interviewer and the 
respondent existed prior to the interview. This minimised the possibility of obtaining socially 
desirable answers. Second, data were collected until data saturation was achieved (no new 
information was obtained from the interviews). Third, respondents reflected upon their own 
treatment provision and about those of other disciplines in the field. The barriers identified 
in this study could be a starting point for a more in-depth qualitative or quantitative study of 
differences in perceived barriers between disciplines in future studies, for instance with focus 
groups or surveys.
Conclusions
Healthcare providers feel that they lack the knowledge required to support patients in adopting 
lifestyle changes. Furthermore, there is a lack of dialogue among healthcare providers, which 
can be a barrier to referring a patient to non-pharmacological, non-surgical treatment. The 
findings of this study can give guidance for improvements in non-pharmacological, non-
surgical care in the context of knee and hip OA. Our results suggest that the management of OA 
could be improved by educating healthcare providers regarding the initiation and support of 
lifestyle changes in their patients, by developing evidence-based advice on the type, intensity, 
and duration of exercises and by improving the organisation of care with clear descriptions of 
the referral process and the roles of different disciplines. 
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To improve patients’ use of conservative treatment options of hip and knee osteoarthritis 
(OA), in-depth understanding of reasons underlying patients’ treatment choices is required. 
The current study adopted a concept mapping method to thematically structure and prioritise 
reasons for treatment choice in knee and hip OA from a patients’ perspective. 
Methods
Multiple reasons for treatment choices were previously identified using in-depth interviews. 
In consensus meetings, experts derived 51 representative reasons from the interviews. Thirty-
six patients individually sorted the 51 reasons in two card-sorting tasks: one based on content 
similarity, and one based on importance of reasons. The individual sortings of the first card-
sorting task provided input for a hierarchical cluster analysis (squared Euclidian distances, 
Ward’s method). The importance of the reasons and clusters were examined using descriptive 
statistics. 
Results
The hierarchical structure of reasons for treatment choices showed a core distinction 
between two categories of clusters: ‘barriers’ (subdivided into ‘context’ [e.g. the healthcare 
system] and ‘disadvantages’) and ‘outcome’ (subdivided into ‘treatment’ and ‘personal life’). At 
the lowest level, 15 clusters were identified of which the clusters ‘physical functioning’, ‘risks’ 
and ‘prosthesis’ were considered most important when making a treatment decision for hip 
or knee OA. 
Conclusions
Patients’ treatment choices in knee and hip OA are guided by contextual barriers, 
disadvantages of that treatment, outcomes of the treatment, and consequences for personal 
life. The overview of reasons can be used to support shared decision making. 
Structure and importance of patients’ reasons for treatment choices in OA 
Introduction
Treatment of knee or hip osteoarthritis (OA) comprises a range of conservative and surgical 
treatment options such as lifestyle advice, physiotherapy, medication, intra-articular 
injections, and joint arthroplasty1. However, patients with knee or hip OA frequently do 
not receive treatment conforming to the evidence: conservative treatment options are 
underused2-4, while surgical treatment options are increasingly used5. Besides, patients for 
whom surgical treatment options are not considered appropriate, are not always adequately 
referred for conservative treatment options2-4. Also, patients’ opinions, needs, values and 
preferences, are not sufficiently taken into account in treatment decision making6. This 
suboptimal assessment of timing and type of treatment, and mismatch with patients’ 
preferences, may lead to dissatisfaction and lower treatment adherence. Ultimately, these 
inadequacies can result in suboptimal OA care with higher healthcare costs. 
Patients with knee or hip OA and healthcare providers need to decide together which of 
several treatment modalities fit best with patients’ needs and preferences7. Decision aids - 
tools providing information about the treatment options and their outcomes - can support 
patients and healthcare providers in this shared decision making process7,8. Decision aids 
increase knowledge about treatment options, clarify patients’ needs and preferences, and 
help with reaching an informed decision9-11. It has been suggested that the use of decision 
aids can also reduce rates of surgery and healthcare costs. Patients who make well-informed 
choices may prefer conservative treatment even when presented the option of surgery12, but 
more research is needed to confirm this notion10,13. 
Although development of a decision aid in collaboration between both patients and 
healthcare providers will facilitate implementation14, only few decision aids used patient 
input during development7,15,16. A valid and reliable method to generate and hierarchically 
structure patients’ opinions as input for a decision tool is concept mapping17-19; a method 
which can be used to thematically analyse and prioritise reasons for treatment choice from a 
patients’ perspective. Following this method, patients themselves structure the items that are 
derived from interviews or another source of information in a card sorting task, after which a 
statistical technique hierarchically structures these sortings. 
The current study is part of a project, in which qualitative and quantitative studies are 
combined to develop a decision tool for clinical practice. In previous interviews, 24 patients 
with knee and hip OA20 and 24 healthcare providers working in the field of knee and hip OA 
(unpublished data) offered reasons to choose for a treatment modality of knee and hip OA. 
The aim of current study was to thematically structure and prioritise these reasons to choose 
a treatment modality in knee and hip OA from the perspective of patients. 
Methods
A concept mapping method19 was adopted consisting of 6 steps: 1) Preparation consisting 
of development of the focus of the study and recruitment of patients, 2) The generation of 
multiple reasons for treatment choices, 3) The structuring and prioritising of reasons in two 
card sorting tasks, 4) The hierarchical clustering of the identified reasons, 5) The interpretation 
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of the cluster solution, 6) The definition of how to use the results of the concept mapping study. 
Step 1 to 4 will be explained in this section, whereas the interpretation of clusters (step 5) and 
utilisation of clusters (step 6) are described in the results and discussion sections. 
Step 1: Preparation
Focus: In a previous study, 24 patients with knee and hip OA20 and 24 healthcare providers 
working in the field of knee and hip OA (unpublished data) were interviewed about all reasons 
they might have to choose for a treatment modality of knee and hip OA. The reasons identified 
in the interviews were used as input for the systematic overview of reasons that should be the 
product of this concept mapping study. 
Recruitment: Patients for the current study were extracted from patient records of a General 
Practitioner (GP) practice in Lent/Nijmegen, The Netherlands. Eligible patients were: patients 
> 18 years of age, diagnosed with hip or knee OA by their GP, speaking Dutch, having no visual 
impairments or reading restrictions. All patients provided informed consent. For each potential 
patient, the inclusion criteria were assessed by their GP. The Institutional Review Board of the 
Radboud University Medical Centre, Nijmegen concluded that the Medical Research Involving 
Human Subjects Act did not apply to this study (protocol number: 2014/325).
Step 2: Reduction of statements
A representative set of statements was derived from the previous interview study by a project 
group comprising researchers, medical specialists and health professionals (ES, RG, WL, RM, 
HS, MN, CE, JV). We aimed for a number of maximum 60 statements, because previous studies 
learned us that this was a workable number17. All 2200 statements from the interviews were 
reduced towards a representative set of statements in three steps (Figure 1). First, unmistakably 
duplicated statements were removed by the primary researcher (ES). Second, two researchers 
(JV and ES) assessed the 1619 remaining statements. The variety and representativeness of 
the set of statements were continuously guarded. Criteria for removing statements were: 
duplication, not applicable to the target group, incomprehensible wording, too abstract, or 
double-barrelled wording. The two researchers reached an agreement of 70% on statement 
inclusion or removal from the set. For the remaining 30% of statements, consensus was 
reached through discussion. After this second step, 194 statements were left. Third, members 
of the project group were asked to select independently 60 statements out of 194 statements, 
following the same rules as described in step 2. Statements chosen by 3 or more members of the 
project group (cut-off point arbitrarily chosen) were discussed in consensus meetings with the 
project group until full agreement was achieved. Furthermore, the wording of the statements 
- with regard to length and comprehensibility21 - was discussed in this consensus meeting. 
The final set comprised 51 statements. Five co-workers (researchers, physiotherapists and a 
social worker) pilot-tested the feasibility of the card sorting task. Furthermore, two patients 
with knee and hip OA evaluated the final set of statements for its representativeness and 
comprehensiveness and were asked to propose any additional statement. Minor changes 
were made in the wording of the statements. 
 





Removal of statements when:
 Not answering research question






30% chosen by discussion and consensus (n=120)
STEP 3a,b,c
Each member of the project group chose 60/194 
statements
When ≥ 3 persons chose the same statement:
consideration for definitive selection.





aES; bJV, cRG, WL, RM, HS, MN, CE
Step 3: Sorting of statements 
In this step, patients individually sorted the reasons in two card-sorting tasks: one based on 
content similarity and one on importance. The selected reasons were numbered randomly and 
printed on separate cards. Each reason started with “Important when making my treatment 
decision is…”, followed by one of the reasons. Patients could choose between four different 
shifts to make the sorting task in the Sint Maartenskliniek. After an extensive explanation, 
patients had 60 minutes to complete the first task and 45 minutes to complete the second 
task, with a short break of 15 minutes in between. 
The first task was to individually sort the reasons into piles based on similarity of meaning. 
Patients were asked to label each pile with a personally meaningful, overarching theme. These 
labels could be used by the researchers to interpret sortings. The following rules applied: 1) 
all reasons had to be placed on a pile, 2) each reason could be placed on one pile only, 3) a 
minimum of 4 and a maximum of 10 piles had to be formed, and 4) each pile could contain 2 
to 20 reasons. This procedure assured that participants grouped reasons in a varied number 
of themes and that participants would not make piles including only a single or few reasons.
The second task was to individually sort the reasons into 5 categories of importance. The 
categories varied from 1 (least important to me when making a treatment decision for OA) to 5 
(most important to me when making a treatment decision for OA). Reasons had to be equally 
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allocated over five piles (the five categories of importance), four piles containing 10 reasons, 
and one containing 11 reasons. Participants prioritised reasons in this way to force them to 
think about differences in importance. After the card sorting task, patients could share their 
thoughts in a group discussion. 
Step 4: Representation of statements
Hierarchical cluster analysis was used to structure the individual card sorts from the first card 
sorting task. Cluster analysis is a statistical technique to classify similar objects into clusters22. 
In cluster analysis, the cells of the input proximity matrix comprised the number of times that 
two reasons were not sorted in the same pile. Squared Euclidean distances were computed 
between each pair of reasons not sorted on the same pile after which Ward’s method was 
applied to group the most similar reasons in one cluster. 
The project group used the outcome of the hierarchical cluster analysis to set the final number 
of clusters. The main criterion to decide on the number of clusters was that the clusters should 
reflect distinct components of reasons. The decision on the number of clusters was guided 
by the dendrogram and the agglomeration schedule produced by the statistical software 
programme showing which reasons were being combined at each stage of the hierarchical 
clustering process. After deciding on the number of clusters, the contents of both a lower and 
a higher number of clusters were compared to finally decide on the number of clusters, based 
on consensus of the project group. 
Descriptive statistics (Mean, Standard Deviation, frequency) were computed to analyse the 
importance of the statements and the clusters (second card-sorting task). Data were analysed 
with the statistical software package SPSS version 22. 
Results
Demographics 
One hundred and eight patients were invited to participate, of which 39 responded positively 
to the invitation. Thirty-six patients completed the card-sorting tasks. Three invited patients 
were not able to carry out the tasks due to illness, forgetting the appointment, and complexity 
of the tasks. Table 1 presents demographic and medical characteristics of the sample. 
Table 1. Demographic and medical characteristics of 36 patients
Women, n 26
Age, Mean (SD) 65.6 (6.6)
Marital status, na


































a Missing values: some patients did not fill out this question; b Primary: primary education. Secondary: vocational education, 
high school, middle-level applied education. Tertiary: university of applied sciences, university c>1 treatment possible; 
dhomeopathy, glucosamine
First card-sorting task (content)
Participants individually sorted the 51 cards with reasons into piles. The mean number of piles 
was 6.3 (range 4-10). The number of cards per pile varied from 2 to 20. Three patients were 
excluded in the analysis due to incomplete performance of this card sort task (>2 statements 
not allocated to a pile). In total, the participants made 213 piles of which 202 piles were given 
a label. Patients used different similarity criteria while sorting as shown by their labelling 
of the piles. Some patients sorted the statements in daily life activities (‘work’, ‘going out’, 
‘gardening’), others sorted the statements to the degree that the statements were personally 
applicable to them or from a social perspective (‘meaningful to me’, ‘consequences for society’, 
‘consequences for me personally’, ‘beliefs from others’). Seventy-five labels were given more 
than one time by different patients, including labels such as ‘fear’, ‘result’, ‘costs’, ‘important’, 
‘quality of life’, ‘pain’, ‘risks’ and ‘treatment’.
Overview of reasons
Hierarchical cluster analyses of the 51 sorted reasons yielded a 15-cluster solution (Figure 2). 
Consensus was reached in a discussion meeting with the project group, in which hierarchical 
structures of 13, 14, 16 and 17 clusters were also considered. Decreasing the number of clusters 
to 14 clusters would combine the clusters ‘conformism’ and ‘indifference’ and combine the 
clusters ‘autonomy’ and ‘suitability’. These clusters were too distinct to combine in one cluster, 
and information would be missed. Increasing the number of clusters to 16 and 17 would 
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separate the clusters ‘customised’ and ‘evidence-based’ both into 2 clusters, which did not 
lead to new, clearly interpretable clusters. The number of reasons per cluster varied from 2 
to 6. The reasons were at the highest-order level divided into ‘barriers’ and ‘outcomes’. The 
cluster ‘barriers’ comprised ‘context’ (e.g. the healthcare system) and ‘disadvantages’. The 
cluster ‘outcomes’ included outcomes of ‘treatment’ and consequences for ‘personal life’. Each 
of these four clusters included several clusters. Table 2 shows the reasons that were included 
in the 15 clusters. 
Figure 2. Hierarchical structure of reasons for treatment choices in knee and hip osteoarthritis
Table 2. 15 clusters of reasons underlying patients’ treatment choices in hip or knee OA 
Legend: The number of reasons included in a cluster is provided between square brackets. For each cluster (in bold) and 
reason (in regular font) the mean (M) importance rating and standard deviation (SD) are given. Importance could be 
graded from 1 (least important) to 5 (most important).
Cluster Label
M SD
1 Healthcare system [3]
… whether I have to pay (part of) the costs myself
… whether the treatment brings high costs to society










… whether I become dependent on the treatment
… whether I can become habituated to the treatment










… whether I can do the treatment together with others
… whether more people choose this treatment










… whether I think: it can’t do any harm to try
… whether the treatment is pleasant









5 Joint damage [3]
… whether the treatment will cause me to strain the joint
… whether I cross my limits by following the treatment









6 Fear of pain [3]
… whether the pain increases as a result of the treatment
… whether the treatment causes pain










… whether there are side effects from the treatment
… whether there are risks with the treatment
… whether the treatment damages the joints
… whether there is a risk of infection













8 Physical functioning [4]
… whether I can move more easily as a result of the treatment 
… whether I can work more easily as a result of the treatment
… whether the treatment reduces the pain












… whether the treatment is the only option
… whether the treatment reduces inflammation 
… whether I see quick results with the treatment
… whether the treatment persists for a long time
… whether the treatment has been shown effective






























Reasons for  
treatment 








Second card-sorting task (importance)
Table 2 shows the mean importance ratings of reasons underlying treatment choices. The mean 
ratings for the 15 clusters ranged from 1.8 (‘Indifference’, SD = 0.7) to 3.9 (‘Physical functioning’, 
SD = 0.8). The mean ratings for the 51 individual reasons ranged from 1.6 (‘Whether I can do 
the treatment with others’, SD = 0.8) to 4.4 (‘Whether I can move more easily as a result of the 
treatment’, SD = 1.0). The clusters with the highest mean ratings were ‘physical functioning’, 
‘prosthesis’ and ‘risks’, the clusters with the lowest mean ratings were ‘indifference’, 
‘conformism’ and ‘healthcare system’. The standard deviations show that importance ratings 
differed considerably between individuals.
44
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10 Activities of daily living [2]
… whether I can do housework more easily as a result of the treatment







11 Symptom burden [3]
… whether I learn to cope better with my symptoms
… whether the treatment improves my quality of life










… whether the treatment requires an active role from me 
… whether the treatment takes much effort 
… whether the treatment is easy to fit in with everyday life












… whether I can do the treatment where and when I want
… whether the treatment takes a lot of time










… whether a prosthesis lasts long








… whether the treatment is personalised to what I can do
… whether the treatment personalised to my goals
… whether the treatment can be repeated












This study examined the hierarchical structure of reasons underlying treatment choices from 
the perspective of patients with hip or knee OA. Fifteen clusters of reasons were identified that 
were classified in two broad categories reflecting barriers and treatment outcomes. ‘Physical 
functioning’, ‘prosthesis’ and ‘risks’ were on average considered to be the most important 
clusters for patients. 
The main differentiation of the cluster solution in barriers and outcomes of the treatment 
found in our study confirms several economic behavioural theories in which rational choices 
are based on weighing risks and benefits23,24 and social-psychology theories in which perceived 
benefits and barriers of behaviour play a central role in explaining behaviour (i.e. treatment 
choices in this study)25. Similarly, previous empirical studies have shown that barriers and 
outcomes are important constructs influencing patients’ treatment decisions in OA26,27. 
With respect to the first main category of clusters, barriers, besides possible disadvantages of 
treatment (joint damage, pain and risks), also contextual factors play a role in decision making 
(i.e., the healthcare system and social environment). As an example, financial constraints 
can act as a barrier for treatment choices, e.g. when specific treatment modalities such as 
physiotherapy are not (fully) reimbursed by the health insurer20,28. A previous study showed 
that also diabetes patients may take less medication than prescribed because of financial 
constraints29. Thus, some treatment modalities will not be an option for the patient if the 
barrier cannot be overcome. 
The second main category of clusters ‘outcomes’ comprised treatment outcomes and 
consequences of a treatment for personal life, which included six clusters of reasons 
varying from doing household chores and participating in social activities to whether or not 
the treatment outcome fitted with one’s daily life, possibilities and goals. By mentioning 
these reasons, patients emphasise the importance of patient-centred care, meaning that 
patients should be involved in treatment decision making and that the treatment should 
be individualised30. Research has shown that patient-centred care leads to better treatment 
adherence and health outcomes30. 
Patients, on average, rated some clusters of reasons as more important than others. Potential 
risks of a treatment were considered important which confirms that addressing risk beliefs 
during consultations is needed26,27,31. For instance, the potentially mistaken belief that physical 
exercise damages the joints should be discussed1,32. Also the anticipated effects on physical 
functioning of medication33, exercising34 and surgery35-37 are considered important in this 
study and in other studies. Furthermore, concerns about the durability of a prosthesis and 
restrictions in movements with a prosthesis agree with previous findings about decision 
making regarding total knee replacement36. Other reasons, such as the reasons summarised in 
the cluster ‘conformism’, were rated on average as little important in our study. This appears 
in contrast to reviews about other chronic diseases, in which opinions of family, peers and 
healthcare providers38,39 are identified as factors influencing treatment decision making. It 
is important to note that a cluster of reasons that is rated less important on average by our 
sample with OA, can for an individual patient be a primary reason to choose or not choose a 
specific treatment modality. 
The encompassing overview of reasons is useful in both research and in shared decision 
making. The findings of the current study can be used to develop a survey about preferences 
for specific treatments in knee and hip OA. This survey can be used to assess treatment beliefs 
across larger populations and to examine determinants of treatment choices. Besides, a 
more specific tool can be developed to be used during consultations or to be used online as 
a decision aid. This tool can help to discover potential barriers for conservative treatment in 
each patient. In this way it helps to steer the conversation between the health professional 
and the patient to detect issues that otherwise may be left unspoken. Meanwhile, the results 
can already be used by healthcare providers in everyday practice. By discussing the mentioned 
barriers and treatment outcomes when treatment decisions have to be made, healthcare 
providers will support a shared decision making process in OA. Our findings warrant also 
further research on the added value of incorporating contextual barriers and outcomes for 
personal life in (existing) decision aids15,40.
A strength of this study is the combination of qualitative and quantitative methods to organise 
and represent ideas of a group of patients. It provides a hierarchically structured overview of 
these ideas from a patients’ perspective while minimising the subjective interpretation of 
researchers. Our sample size was larger than 30; for card sorting a  sample size between  10 
and 20 people has been suggested to be a suitable number19, and 25-30 participants will likely 
have similar results to those of several hundred participants41. Patients were extracted from 
the patient records of a GP practice. Because all people living in the Netherlands are registered 
in a GP practice, our sample seems representative for OA patients. However, generalisation 
of the results across other OA samples can only be made with care, as results may rely on 
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the healthcare system in each country. For instance, reasons regarding the costs of the 
treatment will be perceived as less or more important in treatment choices depending on the 
reimbursement of healthcare costs in a specific country. As a limitation of our study, it was 
noticed that some patients had difficulties with the first task, which required a certain level 
of abstract reasoning, i.e. structuring the reasons into piles with similar meaning. Another 
limitation of the study is that patients did not participate in the reduction of statements. A 
project group consisting of researchers and medical specialists conducted this reduction 
process after which two patients evaluated the final set of statements for its representativeness 
and comprehensiveness. Furthermore, our results may have been biased by the wording of 
reasons. For instance, in the cluster ‘conformism’ we used the word ‘others’ instead of words 
such as ‘family’ or ‘friends’, which may have contributed to a low average importance rating 
of this cluster. Also, the positive formulation of reasons may unintentionally have influenced 
respondents to sort them in ‘outcomes’ clusters instead of ‘barriers’ clusters. 
In conclusion, reasons to choose a specific treatment for knee or hip OA include disadvantages 
of the treatment, contextual barriers, outcomes of the treatment, and consequences for 
personal life. The identified themes can be used during consultations in clinical practice, in 
order to support patient-centred treatment decisions. The development of a decision aid 
including the identified themes may facilitate the implementation of the results of our study. 
Our findings may contribute to a better allocation of treatment customised to patients’ needs 
and preferences. 
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Use of conservative treatment modalities in osteoarthritis (OA) is suboptimal, which appears 
to be partly due to patients’ beliefs about treatments. The aim of this study was to develop a 
research instrument assessing patients’ beliefs about various treatment modalities of hip and 
knee OA: the ‘Treatment beliefs in OA (TOA) questionnaire’. 
Methods
The item pool that was retrieved from interviews with patients and healthcare providers 
comprised beliefs regarding five treatment modalities: physical activity, pain medication, 
physiotherapy, injections and arthroplasty. After an extensive selection procedure, a draft 
questionnaire with 200 items was constructed. Descriptive analyses and exploratory factor 
analyses with oblique rotation were conducted for each treatment modality separately to 
decide upon the final questionnaire. Internal consistency and test-retest reliability were 
determined. 
Results
The final questionnaire comprised 60 items. It was completed by 351 patients with knee or 
hip OA. Each of the five treatment modalities yielded a two factor solution with 37% to 51% 
explained variance and high face validity. Factor I included ‘positive treatment beliefs’ and 
factor II ‘negative treatment beliefs’. Internal consistency (Cronbach α’s from 0.72 to 0.87) and 
test-retest reliability (i.e. intraclass correlation coefficient from 0.66 – 0.88; standard error of 
measurement from 0.06 – 0.11) were satisfactory to good. 
Conclusions
The TOA questionnaire is the first questionnaire assessing positive and negative treatment 
beliefs regarding five treatment modalities for knee and hip OA. The instrument will help to 
understand whether and to what extent treatment beliefs influence treatment choices.
Development of the TOA Questionnaire
Introduction
Osteoarthritis (OA) of the knee and hip causes pain, stiffness and decreased physical 
functioning1. Because OA cannot be cured, treatment is directed towards the reduction of 
symptoms, improvement of quality of life, and prevention of progression. Treatment options 
can be classified into conservative treatment modalities, such as lifestyle education, pain 
medication and physiotherapy, and surgical treatment modalities, such as an arthroplasty 
and osteotomy1.
Several national and international recommendations and guidelines for the management 
of hip and knee OA recommend that patients first are provided with conservative treatment 
options, and that they are referred to surgical treatment only when conservative treatment 
does not lead to adequate pain relief and functional improvement2-4. However, in clinical 
practice, health care utilisation is suboptimal in terms of underutilisation of conservative 
treatment modalities5-7 and an increased use of surgical treatment modalities8. This is 
undesirable because surgery does not always result in good outcomes and pain reduction9,10 
and may lead to higher health care costs. 
Amongst others, a possible pathway to optimise the imbalanced use of treatment options is 
through understanding patients’ beliefs about treatment modalities of knee and hip OA11,12. 
Patients’ beliefs influence health-related behaviour as postulated by health beliefs models, 
such as the Theory of Planned Behaviour13. Previous research found that patients’ beliefs about 
the efficacy and safety of medication influence both their decision to take medication and 
their preference for the type of medication14. Moreover, it has been suggested that treatment 
choices can be better predicted when beliefs about multiple treatment options are assessed, 
instead of assessing beliefs about a single treatment option15. Therefore, identifying patients’ 
beliefs about various treatment modalities of OA may help to increase the understanding of 
treatment decisions. 
At present, little is known about how and to what extent patients’ beliefs about treatment 
modalities of knee and hip OA influence patients’ treatment choices. Previous qualitative 
studies indicate that many considerations such as patients’ beliefs about the effectiveness 
and side-effects of the treatment may play a role in their treatment choice16-18. While 
qualitative studies are ideal to get an encompassing overview of all possible determinants of 
treatment choices, a measurement instrument based on self-reports is needed to get insight 
into the relative importance of treatment beliefs in the one patient as compared to the other. 
Therefore, guided by the results of these qualitative studies, a self-report instrument is needed 
in order to be able to systematically assess patients’ beliefs about treatment modalities for 
knee and hip OA. This instrument can be used in research to examine to what extent patients’ 
treatment beliefs contribute to the patients’ decision making process, and ultimately help 
to understand why conservative treatment modalities are underused in the management of 
knee and hip OA.
In the context of knee and hip OA, no questionnaire is available that comprehensively 
assesses patients’ beliefs about both surgical and conservative treatment modalities. 
Existing questionnaires assess fears and beliefs related to the consequences of knee OA19 
and expectations about the role of their physician in the management of knee OA20. Existing 
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self-report instruments about treatment beliefs refer to low back pain21, medicines22 and 
surgery15. Therefore, the aim of the current study was to develop a questionnaire to assess 
patients’ beliefs about treatment modalities of knee and hip OA: the TOA (Treatment beliefs in 
OsteoArthritis) questionnaire, and to examine its factorial structure, internal consistency and 
test-retest reliability.
Methods
Development of item pool
For the development of a first draft of the TOA questionnaire an elaborated process was 
undertaken to generate and select items based on the findings of three previous studies 
among patients with knee and hip OA in the Netherlands. These were two qualitative 
studies17,23 on treatment beliefs in patients and healthcare providers and a concept mapping 
study24 to define the most important themes. A total of 2207 statements reflecting beliefs 
about treatment modalities of knee or hip OA (which could be potentially included as items 
in the TOA questionnaire) were extracted from the interviews. Items were selected from 
4 major themes originated from the concept mapping study: ‘contextual barriers’ (e.g. the 
healthcare system), disadvantages (e.g. risks), treatment outcomes (e.g. physical functioning) 
and ‘outcomes for personal life’ (e.g. activities of daily living)24. 
The draft TOA questionnaire consisted of five modules, based on five treatment options 
recommended in the ‘stepped care strategy’ for knee and hip OA in the Netherlands3: physical 
activities, pain medication, physiotherapy, injections and arthroplasty. We aimed for a 
feasible set of approximately 50 items to include in each module in the draft version of the 
TOA questionnaire. In a careful and thorough consensus process, as described previously24, 
all 2207 statements about specific treatment modalities derived from the interviews were 
reduced by a project group comprising researchers and health professionals including medical 
specialists. The selection procedure comprised several steps. For each step, cut-off points were 
developed to reach a representative set of 51 general items (Additional File 1). Two patient 
partners assessed this set of 51 items for its representativeness and comprehensiveness. 
In the next step, all 51 items were assessed for its applicability to each of the 5 treatment 
modalities. For instance, the item ‘the treatment may cause an infection’ was applicable 
for the treatment modality injections and arthroplasty, but not for physical activity, pain 
medication and physiotherapy. If applicable, the item was included in the module. The final 
draft version of the TOA questionnaire comprised 200 items, distributed over 5 modules: 
physical activities (41 items), pain medication (37 items), physiotherapy (42 items), injections 
(41 items) and arthroplasty (39 items). A 5-point Likert scale with scoring options ranging from 
1 to 5 was chosen, labelled from ‘disagree’ to ‘agree’ in order to avoid end-aversion bias (i.e. 
avoiding absolute statements as ‘completely disagree’ and ‘completely agree’ to overcome the 
reluctance of some people to use extreme categories of a scale)25. The TOA questionnaire was 
developed in Dutch. An English translation of the items can be found in additional file 2.
Pilot testing
The draft TOA questionnaire was pilot tested in a stepwise way. The first draft of the 
questionnaire was tested by five researchers and health professionals. Subsequently, ten 
patients were recruited via a primary care physiotherapy practice in the Northern part of the 
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Netherlands. Besides the clinical diagnosis of knee or hip OA, no other inclusion criteria were 
required. Patients were asked to fill out the questionnaire at home and to make notes if they 
thought a question was difficult to understand. Hereafter, the researcher contacted the patient 
for a telephone interview. All items of the questionnaire were discussed, using the probing 
method for pilot-testing the comprehensibility, interpretability and acceptability of the 
questionnaire26,27. Including patients for the pilot test was stopped after 10 interviews because 
no new information emerged from interviewing the last two patients (data saturation). Based 
on the results of the pilot test, minor alterations were made in the instructions and lay-out.
Patients and measures
Two different samples were recruited for this study. The first sample was recruited to examine 
the factor structure and internal consistency of the TOA questionnaire; the second sample was 
recruited to examine the test-retest reliability of the TOA questionnaire. 
Sample 1: Factor structure and internal consistency
Eligible patients who visited the department of Rheumatology of the Sint Maartenskliniek 
in 2013 - 2014 (n = 600, randomly selected from the electronic patient record system) or the 
department of Orthopaedics in June-August 2015 (n = 240, consecutively), who were clinically 
diagnosed with knee or hip OA, and were aged ≥18 received an information letter and informed 
consent form. Assuming a number of 4-10 participants per item and 51 unique items, a sample 
size of at least 204 patients was needed to perform the factor analysis26. These patients filled 
out the TOA questionnaire once. In addition, demographic and clinical characteristics were 
collected: Body Mass Index (BMI), duration of OA symptoms, affected joint(s), comorbidities 
(question 70 from the DUTCH-AIMS228), treatment use, and the Dutch version of the Western 
Ontario and McMaster Universities Arthritis LK3.1 Index (WOMAC). The WOMAC is a health 
status measure assessing the dimensions of pain, stiffness and function in patients with OA 
of the hip/knee29.
Sample 2: Test-retest reliability analysis
Patients were consecutively selected from a larger study sample with similar eligibility 
criteria as sample 1. To determine test-retest reliability by calculating an ICC of 0.8 with a 
95% confidence interval ±  0.1 using 2 repeated measurements, 50 respondents are required26. 
Eligible patients of the department of Rheumatology of the Sint Maartenskliniek in 2015-2016 
(n = 39) or the department of Orthopaedics in September 2015-September 2016 (n = 41) were 
randomly selected from the electronic patient record system. Patients were invited to fill out 
the final TOA questionnaire twice, with a two weeks interval. The first 50 respondents who 
sent the questionnaire back were included in the analysis, to keep the time between the first 
and second measurement close to the aimed interval of two weeks.
The medical ethical board of the Radboud University Medical Centre, Nijmegen concluded 
that the Dutch Medical Research Involving Human Subjects Act did not apply to this study 
(protocol number: 2015-1772 for sample 1 and protocol number 2016-2605 for sample 2).
Statistical analyses
Because the TOA questionnaire comprises five treatment modalities, we aimed for a brief set 
of items per treatment module. Therefore, rigorous item reduction and exploratory factor 
analysis were used to design the final TOA questionnaire. This was conducted per module 
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in three consecutive steps: initial item reduction, factor analysis and further refinement. 
Furthermore, internal consistency (Cronbach’s alpha) and the test-retest reliability of the final 
TOA questionnaire were examined per module. 
Step 1: Initial item reduction
Items were considered to be deleted if: a) missing values were >15%; b) >50% of patients 
scored 1 (disagree) or 5 (agree) on an item (floor or ceiling effect); c) skewness of the item was 
> 1; d) inter-item correlations were >.80 (in this case one of the redundant paired items was 
considered for deletion)25. 
Step 2: Factor analysis and internal consistency
Exploratory factor analyses were conducted for each modality separately to examine the 
dimensionality of the TOA questionnaire. First, exploratory factor analysis without rotation 
was used to determine the initial numbers of factors. This was determined by two researchers 
(JV and ES) by visual inspection of the scree plot, percentages of explained variance (>5%) 
and eigenvalues > 130. Thereafter, for each module exploratory factor analysis with oblique 
(direct oblimin) rotation was conducted for 2-factor to 4-factor solutions. Oblique rotation 
was chosen because it allowed the extracted factors to be correlated. To select the most 
salient items two criteria were used: only items with factor loadings ≥ 0.45 were retained, 
and items with cross loadings on more than one factor within 0.3 of the primary loading were 
dropped because of inadequate discrimination31. The final number of factors per module was 
determined by the project group based on factor interpretability and revealed a 2-factor 
solution for each module. 
Step 3: Further refinement
Guided by the results of a previous concept mapping study24, items were further considered 
for deletion. Briefly, in this concept mapping study, 36 patients sorted the 51 items (each item 
printed on a card) from the TOA questionnaire into piles with a similar meaning; subsequently 
cluster analysis yielded a 15-cluster solution that could be grouped hierarchically into 4 
higher-order clusters and 2 highest-order clusters. The following additional rules (set by the 
project group) were applied for further item reduction per module: 
1. Each factor should contain preferably a maximum of 1 item per cluster
2. If more than 1 item per cluster loaded on the factor, the item with the highest factor loading 
was retained
3. If internal consistency of a factor, as assessed with Cronbach’s alpha, dropped below .70, 
the item with the next highest factor loading was retained. 
4. If internal consistency of the factor, as assessed with Cronbach’s alpha, was still < .70, an 
item with the next highest factor loading from another cluster was added.
Lastly, a final two-factor factor analysis with the remaining items per module was conducted. 
Cronbach’s alpha was calculated for each factor, and Pearson’s correlation coefficients were 
calculated between factor I and factor II per module. 
Test-retest reliability
Because each method to assess test-retest reliability of a questionnaire has its advantages 
and disadvantages and is difficult to interpret without other methods32, multiple methods 
were used to assess the test-retest reliability of the TOA questionnaire. Test-retest reliability 
was determined by 1) Intraclass correlation coefficients (ICCs) (two-way mixed effects model, 
measuring relative consistency)33; 2) Limits of agreement (LoA); and 3) standard errors of 
measurement (SEMs) measuring absolute agreement. Scale scores of the TOA questionnaire 
were calculated by summation of the items for each factor. When a respondent had ≤25% 
missing items on a subscale, these missing items were substituted by the respondent’s mean 
sum score on the subscale. When a respondent had >25% missing items on a subscale, these 
were taken into account as missing values in the analysis. Unstandardised scores for each 
subscale per module were used for calculating ICCs and the LoA. For calculating the SEM, 
standardised scores were calculated (raw total score of subscale / total items on subscale). 
Thus, total scores on each subscale were comparable on a scale from 1-5. ICCs range from 0 to 
1, whereby 1 reflects perfect reliability. In general, ICCs ≥0.70 are considered acceptable34. LoA 
were calculated with the following formula: mean difference ± 1.96 x SDdifference. SEMagreement 
was calculated for each subscale with: √(σ20 + σ2residual)26. A smaller SEM reflects better 
test-retest reliability26. 




Of 840 invited patients, 351 filled out the TOA questionnaire and provided informed consent 
(response rate: 41.8%). Eighty-two patients indicated they did not want to participate in 
the study. Some patients provided a reason for non-participation, e.g.: no knee or hip OA 
(n=25), not wanting to (n=5), comorbidities (n=4), not satisfied about care provided by the 
hospital (n=3). Ten patients who did fill out the questionnaire were excluded because they 
did not provide Informed Consent. Three patients did not fill out the additional questionnaire 
assessing demographic and clinical characteristics but were included in the factor analysis. 
Table 1 shows the demographic and clinical characteristics of the study sample. 
Sample 2
Of the 80 patients who were invited to fill out the final TOA questionnaire twice, 67 patients 
returned the questionnaire (response rate: 83.8%). The first 50 respondents who sent the 
questionnaire back were included in the analysis, to keep the time between the first and 
second measurement close to the aimed interval of two weeks (Mean time interval = 13 days, 
SD = 2.5, range = 6-18). The mean age of sample 2 was 63.8 years (SD=10.5), and 56% was female.
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Table 1. Characteristics of the study sample (N=3481) 
Demographic characteristics
Age (years), mean (SD) 62.8 (12.3)
Gender (female), n (%) 217 (63.1)
Married or cohabiting, n (%) 273 (79.4)









Body Mass Index (BMI) (kg/m2), n(%)
Normal weight (BMI <25)
Overweight (BMI 25 – 30)




Duration of OA symptoms (years), mean (SD)2 11.1 (9.8)





































46.7 (20.0) , 0-96
13 respondents did not fill out these questions
2Missing values >5%: Currently employed = 6%; Duration of OA symptoms = 7%; WOMAC subscale pain = 5%, WOMAC total 
(sum score) = 8%
3Low = no education, primary school, lower vocational education; Middle = secondary school, middle vocational education; 
High = higher vocational education, university. 
4More than 1 answer possible
5Western Ontario and McMaster Universities Arthritis Index. Higher scores reflect worse pain, stiffness and functioning.
Step 1: Initial item reduction
Item reduction resulted in dropping 9, 8, 8, 2, and 4 items respectively in modules 1 to 5. Two 
pairs of items in module 4 had a correlation of 0.81 and 0.82, but because the items reflected 
different contents, none of the items were deleted.
Step 2: Factor structure and internal consistency
Based on exploratory factor analyses and interpretability, a two-factor solution for each 
module was obtained. Respectively 8, 12, 16, 18, 14 items were dropped because of factor 
loadings ≥ 0.45 or cross loadings < 0.3 in module 1 to 5 (Appendix 2). 
Step 3: Further refinement
After the previous steps of item reduction, a total of 24, 17, 18, 22 and 21 items remained 
for module 1 to 5 respectively). After the third step of refinement, 13 items remained for 
module 1 (physical activities), 12 items for module 2 (pain medication), 9 items for module 3 
(physiotherapy), 12 items for module 4 (injections), and 14 items for module 5 (arthroplasty). 
After this last round of item reduction, a final 2-factor analysis with oblique (direct oblimin) 
rotation was performed for all modules. The explained percentage of variance per module 
ranged from 37% to 51%, Cronbach’s alpha’s of the final TOA questionnaire ranged from .72 to 
.87, and correlations between factors ranged from -.03 to -.51 (Table 2). 
Factor interpretation
For each module, the first factor reflected positive beliefs about the treatment, such as 
health benefits and perceived advantages (e.g. “I learn to deal with my symptoms better by 
the treatment”). The second factor reflected negative beliefs about the treatment, such as 
treatment risks and disadvantages (e.g. “I think that the treatment involves risks”). Therefore, 
for each module, Factor I was labelled ‘positive treatment beliefs’ and Factor II was labelled 
‘negative treatment beliefs’. For each subscale in each module of the TOA questionnaire, a 
sum score can be calculated whereby a higher sum score on subscale I reflects more positive 
treatment beliefs and a higher sum score on subscale II reflects more negative treatment 
beliefs. Scorings on the questions M5Q4 and M5Q9 should be reversed. Missing item scores on 
a subscale are replaced with the mean of the other items; when more than 25% of the items 
are missing, the subscale score is not valid.
Table 2 presents the factor loadings, eigenvalues, percentages of explained variance, 




Table 2. Factor loadings, eigenvalues, percentage of explained variance and Cronbach’s alpha for the 
final ‘Treatment beliefs in OsteoArthritis’ Questionnaire in patients with knee and hip OA (N=351)
Module 1: Physical activities
Items Factor loadings
M1 = Module 1, Q = Question number (see Appendix 2) Factor I Factor II
M1Q32: I learn to deal with my symptoms better by doing physical activities .77
M1Q19: I can do household chores better by doing physical activities .72
M1Q22: Doing physical activities produces good results at my age .71
M1Q33: I can do my job better by doing physical activities .70
M1Q39: I can tailor doing physical activities to my goals   .63
M1Q10: I can postpone surgery by doing physical activities .53
M1Q14: I can do physical activities together with others .48
M1Q8: The only way to reduce my OA symptoms is by doing physical activities .47
M1Q20: I enjoy doing physical activities .45
M1Q24: By doing physical activities I will overload my knee/hip .72
M1Q23: I think that doing physical activities causes pain .66
M1Q7: I think that doing physical activities involves risks .65
M1Q28: I am scared to do physical activities .55
Eigenvalue  4.03 1.06
Percentage of variance 31% 8%
Cronbach’s Alpha .84 .79
Correlation between factors -.51
Module 2: Pain medication
Items Factor loadings
M2 = Module 2, Q = Question number (see Appendix 2) Factor I Factor II
M2Q10: I can move more freely by using painkillers .80
M2Q18: I can do household chores better by using painkillers .76
M2Q2: My quality of life increases by using painkillers .74
M2Q20: Using painkillers produces good results at my age .73
M2Q9: I can postpone surgery by using painkillers .50
M2Q15: Using painkillers is harmful to my health   .70
M2Q6: I think that using painkillers involves risks .67
M2Q11: I think that painkillers have side-effects .64
M2Q28: I think that using painkillers is invasive .52
M2Q25: I am scared to use painkillers .47
M2Q19: I think that using painkillers leads to habituation .38
M2Q22: By using painkillers I will overload my knee/hip .35
Eigenvalue 2.74 2.00
Percentage of variance 23% 17%
Cronbach’s Alpha .82 .72
Correlation between factors -.14
Module 3: Physiotherapy
Items Factor loadings
M3 = Module 3, Q = Question number (see Appendix 2) Factor I Factor II
M3Q23: Doing physiotherapy produces good results at my age .86
M3Q20: I can do household chores better by physiotherapy .85
M3Q34: I can do my job better by physiotherapy .76
M3Q3: My quality of life increases by physiotherapy .71
M3Q22: I need to actively get going with physiotherapy myself .60
M3Q10: I can postpone surgery by physiotherapy .52
M3Q25: By physiotherapy I will overload my knee/hip .71
M3Q24: I think that physiotherapy causes pain .70
M3Q7: I think that physiotherapy involves risks .62
Eigenvalue 3.49 1.09
Percentage of variance 39% 12%
Cronbach’s Alpha .86 .74
Correlation between factors -.36
Module 4: Injections
Items Factor loadings
M4 = Module 4, Q = Question number (see Appendix 2) Factor I Factor II
M4Q33: I can do my job better by an injection .89
M4Q20: I can do household chores better by an injection .88
M4Q3: My quality of life increases by an injection .76
M4Q30: An injection gives quick results .76
M4Q10: I can postpone surgery by an injection .62
M4Q31: I think that an injection can be repeated .47
M4Q24: By an injection I will overload my knee/hip .62
M4Q15: I am becoming dependent on an injection .61
M4Q34: An injection damages my knee/hip .60
M4Q32: I think that an injection is invasive .54
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M4Q7: I think that an injection involves risks .48
M4Q40: An injection takes a lot of my time .38
Eigenvalue 3.54 1.78
Percentage of variance 30% 15%
Cronbach’s Alpha .87 .72
Correlation between factors -.11
Module 5: Arthroplasty
Items Factor loadings
M5 = Module 5, Q = Question number (see Appendix 2) Factor I Factor II
M5Q4: My pain increases by a joint replacement -.61
M5Q9: My knee/hip deteriorates faster by a joint replacement -.51
M5Q10: I can move more freely after a joint replacement .78
M5Q17: I can do household chores better after a joint replacement .77
M5Q18: A joint replacement produces good results at my age .81
M5Q21: More people with OA choose to do a joint replacement .43
M5Q29: I think that a joint replacement can be repeated .45
M5Q38: I think that an artificial joint lasts a long time .44
M5Q1: I think a joint replacement is painful .51
M5Q23: I think an artificial joint carries the chance of an infection .57
M5Q24: I think a joint replacement carries the chance of an infection .67
M5Q27: A joint replacement takes up my energy .53
M5Q30: I think that a joint replacement is invasive .62
M5Q37: A joint replacement takes a lot of my time .60
Eigenvalue 3.13 2.14
Percentage of variance 22% 15%
Cronbach’s Alpha .81 .75
Correlation between factors -.03
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Test-retest reliability
Table 3 shows 3 different measures of test-retest reliability for each subscale of the TOA 
questionnaire. Considering the moderate to high ICCs (0.66 – 0.88) and small SEMagreement 
scores (0.06 – 0.11) obtained for all subscales, test-retest reliability of the TOA questionnaire 
was satisfactory. 
Table 3. Intraclass Correlation Coefficient (ICC), Mean Difference, Limits of Agreement (LoA), and 
Standard Error of Measurement (SEM) for each subscale of the TOA-questionnaire






.88 -.44 -7.65; 6.78 .06
negative
4 items




.80 .19 -6.44; 6.82 .09
negative
7 items




.88 .16 -6.35; 6.67 .08
negative
3 items




.88 0.05 -5.85; 5.96 .07
negative
6 items




.66 -.20 -9.14; 8.75 .08
negative
6 items
.77 .45 -5.52; 6.41 .07
Discussion
The TOA questionnaire is the first questionnaire assessing treatment beliefs regarding surgical 
and conservative (physical activities, pain medication, physiotherapy, injections) modalities 
for knee and hip OA. The TOA questionnaire comprises five treatment modalities with each 
a positive and negative subscale. Each part of the questionnaire can be used independently, 
so beliefs regarding either one or multiple treatment modalities can be measured. A main 
strength of this study was the design used to generate the items. For the selection of items, we 
used two previous in-depth interview studies in which both patients and healthcare providers 
were asked about their beliefs and views regarding treatment modalities for knee and hip 
OA17,23. The item pool was generated very carefully in several consensus rounds by the project 
team, and selected items were assessed by patients. As a result, based on the perspective of 
patients and professionals, we developed a questionnaire to comprehensively assess both 
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positive and negative treatment beliefs in knee and hip OA. The qualitative approach will 
have contributed to the face validity. The internal consistency and test-retest reliability of the 
TOA questionnaire were satisfactory to good. Confirmatory factor analysis and replication of 
clinimetric properties in other samples as well as validation studies such as studies examining 
the association with actual treatment choices are needed in order to fully establish the validity 
and reliability of the TOA questionnaire.
The 2-factor structure reflected individual differences in positive and negative beliefs about 
treatment modalities. Similarly to existing generic questionnaires about medication (Beliefs 
about Medicines Questionnaire (BMQ)22) and surgery (Beliefs about Surgery Questionnaire 
(BSQ)15), the TOA questionnaire assesses negative treatment beliefs as a distinct dimension. 
In contrast to the BMQ and BSQ, the TOA questionnaire also assesses positive beliefs about 
treatment modalities. The small correlations between the factors - especially for the modules 
pain medication, injections and arthroplasty - shows that positive and negative beliefs are 
not the opposite poles of a single dimension. This indicates the importance of measuring 
both patients’ negative and positive treatment beliefs in order to fully understand patients’ 
treatment preferences.
The TOA questionnaire can primarily be used as a research tool to assess individual 
differences in treatment beliefs and to examine to what extent treatment beliefs influence 
treatment choices in OA. Previous research showed that patients with knee or hip OA differ 
in their willingness to undergo surgery, and that this difference might be due to individual 
differences in sex, ethnicity, socioeconomic status35, severity, age and income36. In interaction 
with, and in addition to these sociodemographic characteristics, treatment beliefs will likely 
play a role in treatment choices, specifically in suboptimal use of conservative treatment 
modalities. Previous studies have demonstrated the practice variation in primary care 
settings with regard to diagnostic procedures and referrals37,38, and that referrals by the GP 
to other disciplines are associated with patients’ preferences39. This suggests that besides 
organisational and healthcare provider-related factors, patients’ treatment beliefs should be 
taken into account, in order to choose a treatment that fits best to the patient’s individual 
situation and preferences. In clinical practice, individual scores at the TOA questionnaire could 
be used as an input for shared decision making. However, users should be aware that the item 
pool reflects a restricted number of items that predominantly reflect individual differences. To 
get an encompassing overview of treatment beliefs that may be important for an individual 
patient, it is better to use all statements from a previous concept mapping study24 which 
represent a wide range of potential benefits and barriers.
Some limitations of the study need to be addressed. Firstly, our findings in a secondary care 
sample cannot be generalised to other samples or settings without empirical replication. 
With respect to external validity, cross-cultural validation studies are needed to examine 
whether the TOA questionnaire is valid to use in other languages and cultures than Dutch. 
Also other aspects of validity need to be more extensively evaluated, such as construct 
validity and criterion validity. In new samples, the structural validity of the TOA questionnaire 
could be further evaluated by using confirmatory factor analyses to verify whether the 
factor structure is replicated and Item-Response Theory to improve the precision of the 
measurement instrument26. On average, our sample reported moderate OA complaints in 
terms of pain, stiffness and functioning29,40. Future research needs to examine the robustness 
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of the factor structure of the TOA in other samples. Secondly, the response rate for sample 1 in 
this study was 42%, which could indicate a response bias. The questionnaire was quite long, 
which might have been burdensome for patients. The response rate, however, is comparable 
to other studies in knee or hip OA41. Moreover, 351 respondents filled in the questionnaire, 
which is sufficient for a factor analysis26. Thirdly, patients’ involvement in the item reduction 
process for the TOA questionnaire was limited to an assessment of the comprehensiveness 
and completeness of the items by two patients and an extensive pilot-test in 10 primary care 
patients. However, items for the TOA questionnaire were selected in a careful and thorough 
process to enhance the validity of the questionnaire. 
Conclusions 
The TOA questionnaire assesses positive and negative treatment beliefs of patients with knee 
or hip OA about 5 treatment modalities: physical activities, pain medication, physiotherapy, 
injections and arthroplasty. Initial analyses of the clinimetric properties of the TOA 
questionnaire are promising. The questionnaire can be used in research to clarify treatment 
choices. Future research should assess the validity and reliability of the TOA questionnaire 
in other OA samples, and should verify whether treatment beliefs in interaction with other 
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Appendix 1. Procedure that was used for selecting a representative set of items from statements 
resulting from interviews




Researcher 1 All statements were extracted from the dataset with 
interviews.
2 Removal of 
duplication
Researcher 1 Duplicated statements were removed from the set.
3 Selection 
round 1
Researcher 1 + 2 Two researchers independently evaluated statements to 
be retained. Each statement was assigned the label ‘yes’, 
‘no’ or ‘?’, based on the following criteria1: 
a) Generalizability of the statements to entire patient 
population
b) Wording of the statements (e.g. ambiguity, 
comprehensibility, abstractness, terminology)
4 Collation of  
statements
Researcher 1 + 2 The retained statements of both researchers were 
collated. Statements that were labelled ‘yes’ by both 
researchers were included in the next step of reduction. 
Statements labelled by one or both researchers with ‘?’ 
were discussed until consensus was reached about a 




Expert panel2 Each member of the expert panel independently 
evaluated 1/3 of the statements (so each statement 
was assessed by 2 members), following the same 
criteria as described in step 3. The statements that were 
judged with a ‘yes’ by the majority of the expert panel 
were included in the final set of statements, whereby 
representativeness of the complete set of statements 
was safely guarded by the researchers.
5 Consensus 
meeting
Expert panel2 The final set of statements was discussed with an expert 
panel for its representativeness and completeness.
6 Writing Researcher 1 + 2 The retained statements were written on cards; 
preferably in patients’ own words. If necessary, the 
wording and length of a statement was altered to fit the 
level of reading skills of a 12-year old2. 
7 Patient check Researcher 1 
+ (at least) 2 
patients
Two patients evaluated  the final set of statements based 
on its clarity and comprehensibility , and were given the 
opportunity to add statements if they missed any.
1 Based on: Streiner DL, Norman GR. Health Measurement Scales. A practical guide to their development and use. 4th ed. 
New York: Oxford University Press Inc.; 2008.
2The expert panel consisted of 6 persons (co-authors): 2 researchers (others than Researcher 1 and 2), 2 medical specialists,  
a GP and a physiotherapist
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Appendix 2. Initial factor loadings for items in the Treatment beliefs in OsteoArthritis Questionnaire in 
patients with knee and hip osteoarthritis (N=351). 
M1Q1 = Module 1, Question 1. Rotated pattern matrix: exploratory factor analysis with direct oblimin rotation. 
*Step 1: Item reduction before exploratory factor analysis based on visual inspection of the frequency tables and 
histograms, missing values, floor or ceiling effect, Skewness-Kurtosis, inter-item correlations >0.80. 
**Step 2: Item reduction based on exploratory factor analysis (item loadings > = 0.45 were retained, and items with 
cross loadings on more than one factor within 0.3 of the primary loading were dropped)
***Step 3: Item reduction based on the maximum of 1 item per cluster (based on previous cluster analysis)
^ Initial factor loadings after step 1 (before step 2 and 3)
Module 1: Physical exercises
Initial factor loadings^
Item pool Brief description Retained items Factor I Factor II
M1Q1*** I think that doing physical exercises is 
painful 
0.01 0.58
M1Q2** My thoughts about doing physical exercises 
is: “there’s no harm in trying”
0.18 0.09
M1Q3* My quality of life increases by doing 
physical exercises
- -
M1Q4*** My pain increases by doing physical 
exercises
-0.07 0.65
M1Q5*** I can participate in social activities again by 
doing physical exercises
0.70 0.05
M1Q6** I am more likely to overdo it by doing 
physical exercises
0.32 0.47
M1Q7 I think that doing physical exercises 
involves risks
M1Q7 0.02 0.66
M1Q8 The only way to reduce my OA symptoms is 
by doing physical exercises  
M1Q8 0.57 0.10
M1Q9*** My knee/hip deteriorates faster by doing 
physical exercises
-0.12 0.61
M1Q10 I can postpone surgery by doing physical 
exercises
M1Q10 0.57 -0.04
M1Q11*** I can move more freely by doing physical 
exercises
0.66 -0.15
M1Q12* I can tailor physical exercises to what I am 
able to do
- -
M1Q13*** I think it has been proven that physical 
exercises reduce OA symptoms
0.54 -0.09
M1Q14 I can do physical exercises together with 
others
M1Q14 0.46 0.01
M1Q15* I can do physical exercises where and 
whenever I like
- -
M1Q16* Doing physical exercises is harmful to my 
health  
- -
M1Q17*** I think that the effect of physical exercises 
lasts a long time
0.58 0.04
M1Q18* It is easy to fit doing physical exercises into 
my daily life
- -
M1Q19 I can do household chores better by doing 
physical exercises
M1Q19 0.74 0.02
M1Q20 I enjoy doing physical exercises M1Q20 0.45 0.05
M1Q21* I need to actively get going with physical 
exercises myself
- -
M1Q22 Doing physical exercises produces good 
results at my age
M1Q22 0.69 -0.01
M1Q23 I think that doing physical exercises causes 
pain
M1Q23 0.06 0.79
M1Q24 By doing physical exercises I will overload 
my knee/hip
M1Q24 -0.10 0.71
M1Q25** I have to pay (part of) the costs of physical 
exercises myself
0.12 0.18
M1Q26** More people with OA choose to do physical 
exercises
0.41 0.06
M1Q27** I am able to stop taking painkillers by doing 
physical exercises
0.22 -0.03
M1Q28 I am scared to do physical exercises M1Q28 0.02 0.53
M1Q29** Doing physical exercises takes up my 
energy
0.10 0.36
M1Q30*** Doing physical exercises gives quick results 0.59 0.03
M1Q31* I think that physical exercises can be 
repeated
- -
M1Q32 I learn to deal with my symptoms better by 
doing physical exercises
M1Q32 0.76 0.04
M1Q33 I can do my job better by doing physical 
exercises
M1Q33 0.74 -0.07
M1Q34*** Doing physical exercises damages my knee/
hip
-0.11 0.64
M1Q35** I think that physical exercises are easy to 
perform
0.43 -0.05
M1Q36*** My pain lessens by doing physical exercises 0.67 -0.15
M1Q37* I value the advice of a healthcare provider 
about doing physical exercises
- -
M1Q38*** I think that doing physical exercises 
reduces inflammation
0.56 0.02
M1Q39 I can tailor doing physical exercises to my 
goals  
M1Q39 0.65 0.01





M1Q41* I am dismissive about doing physical 
exercises because I believe that OA is a fact 
of life
- -
Module 2: Pain medication
Initial factor loadings^
Item pool Brief description Retained items Factor I Factor II
M2Q1** My thoughts about using painkillers is: 
“there’s no harm in trying”
0.19 -0.04
M2Q2 My quality of life increases by using 
painkillers
M2Q2 0.74 -0.03
M2Q3* My pain increases by using pain 
medication
- -
M2Q4*** I can participate in social activities again 
by using painkillers
0.74 -0.04
M2Q5** I am more likely to overdo it by using 
painkillers
0.32 0.36
M2Q6 I think that using painkillers involves risks M2Q6 -0.10 0.60
M2Q7** The only way to reduce my OA symptoms is 
by using painkillers  
0.43 0.03
M2Q8** My knee/hip deteriorates faster by using 
painkillers
-0.06 0.43
M2Q9 I can postpone surgery by using painkillers M2Q9 0.51 0.06
M2Q10 I can move more freely by using painkillers M2Q10 0.78 0.10
M2Q11 I think that painkillers have side-effects M2Q11 -0.01 0.54
M2Q12*** I think it has been proven that using 
painkillers reduce OA symptoms
0.45 0.01
M2Q13** I am becoming dependent on taking 
painkillers
0.34 0.45
M2Q14** I can us painkillers where and whenever 
I like
0.10 -0.13
M2Q15 Using painkillers is harmful to my health   M2Q15 -0.12 0.64
M2Q16** I think that the effect of painkillers lasts a 
long time
0.41 -0.08
M2Q17* It is easy to fit using painkillers into my 
daily life
- -
M2Q18 I can do household chores better by using 
painkillers
M2Q18 0.76 0.03
M2Q19 I think that using painkillers leads to 
habituation
M2Q19 0.04 0.45
M2Q20 Using painkillers produces good results at 
my age
M2Q20 0.77 -0.15
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M2Q21* I think that using painkillers causes pain - -
M2Q22 By using painkillers I will overload my 
knee/hip
M2Q22 0.10 0.53
M2Q23** I have to pay (part of) the costs of 
painkillers myself
0.05 0.18
M2Q24** More people with OA choose to use 
painkillers
0.33 -0.01
M2Q25 I am scared to use painkillers M2Q25 -0.03 0.45
M2Q26*** Painkillers give quick results 0.63 -0.07
M2Q27** I think that using painkillers can be 
repeated
0.45 -0.17
M2Q28 I think that using painkillers is invasive M2Q28 0.1 0.54
M2Q29*** I can do my job better by using painkillers 0.76 0.06
M2Q30*** Using painkillers damages my knee/hip -0.02 0.45
M2Q31* I think that using painkillers is easy to 
perform
- -
M2Q32* My pain lessens by using painkillers - -
M2Q33* I value the advice of a healthcare provider 
about using painkillers
- -
M2Q34** I think that using painkillers reduces 
inflammation
0.35 0.03
M2Q35** By using painkillers, I get something 
foreign into my body  
-0.03 0.41
M2Q36* Using painkillers takes a lot of my time - -
M2Q37* I am dismissive about using painkillers 




Item pool Brief description Retained items Factor I Factor II
M3Q1***  I think that physiotherapy is painful 0.08 0.67
M3Q2** My thoughts about physiotherapy is: 
“there’s no harm in trying”
0.07 0.11
M3Q3 My quality of life increases by 
physiotherapy
M3Q3 0.73 0.03
M3Q4*** My pain increases by physiotherapy -0.20 0.65
M3Q5*** I can participate in social activities again 
by physiotherapy
0.77 0.08
M3Q6** I am more likely to overdo it by 
physiotherapy
0.29 0.55
M3Q7 I think that physiotherapy involves risks M3Q7 -0.10 0.58
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M3Q8** The only way to reduce my OA symptoms is 
by doing physical activities  
0.44 0.41
M3Q9** My knee/hip deteriorates faster by 
physiotherapy
-0.26 0.46
M3Q10 I can postpone surgery by physiotherapy M3Q10 0.53 -0.05
M3Q11*** I can move more freely by physiotherapy 0.74 -0.10
M3Q12* Physiotherapy can be tailored to what I am 
able to do
- -
M3Q13*** I think it has been proven that 
physiotherapy reduces OA symptoms
0.61 -0.04
M3Q14** I can do physiotherapy together with 
others
0.35 0.04
M3Q15** I think that physiotherapy involves high 
costs for society
0.04 0.32
M3Q16** I can do physical activities where and 
whenever I like
0.21 0.01
M3Q17* Physiotherapy is harmful to my health - -
M3Q18*** I think that the effect of physiotherapy 
lasts a long time
0.68 0.02
M3Q19** It is easy to fit physiotherapy into my daily 
life
0.40 -0.13
M3Q20 I can do household chores better by 
physiotherapy
M3Q20 0.86 0.06
M3Q21** I enjoy physiotherapy 0.38 -0.10
M3Q22 I need to actively get going with 
physiotherapy myself
M3Q22 0.61 0.01
M3Q23 Doing physiotherapy produces good 
results at my age
M3Q23 0.84 0.03
M3Q24 I think that physiotherapy causes pain M3Q24 -0.05 0.75
M3Q25 By physiotherapy I will overload my knee/
hip
M3Q25 -0.06 0.70
M3Q26** I have to pay (part of) the costs of 
physiotherapy myself
-0.06 0.02
M3Q27** More people with OA choose to do 
physiotherapy
0.35 0.04
M3Q28** I am able to stop taking painkillers by 
physiotherapy
0.23 -0.00
M3Q29* I am scared to do physiotherapy - -
M3Q30** Physiotherapy takes up my energy 0.11 0.35
M3Q31*** Physiotherapy gives quick results 0.69 0.02
M3Q32* I think that physiotherapy can be repeated - -
M3Q33*** I learn to deal with my complaints better 
by physiotherapy
0.72 -0.06
M3Q34 I can do my job better by physiotherapy M3Q34 0.80 -0.05
M3Q35* Physiotherapy damages my knee/hip - -
M3Q36** I think that physiotherapy is easy to 
perform
0.33 -0.23
M3Q37*** My pain lessens by physiotherapy 0.76 -0.17
M3Q38* I value the advice of a healthcare provider 
about physiotherapy
- -
M3Q39** I think that physiotherapy reduces 
inflammation
0.44 0.14
M3Q40* Physiotherapy can be tailored to my goals   - -
M3Q41** Physiotherapy takes a lot of my time 0.00 0.20
M3Q42* I am dismissive about physiotherapy 




Item pool Brief description Retained items Factor I Factor II
M4Q1** I think that an injection is painful -0.03 0.37
M4Q2** My thoughts about an injection is: “there’s 
no harm in trying”
0.13 -0.23
M4Q3 My quality of life increases by an injection M4Q3 0.78 -0.09
M4Q4** My pain increases by an injection -0.30 0.35
M4Q5*** I can participate in social activities again 
by an injection
0.80 0.03
M4Q6** I am more likely to overdo it by an injection 0.46 0.50
M4Q7 I think that an injection involves risks M4Q7 -0.09 0.61
M4Q8** The only option to reduce my OA 
symptoms is an injection
0.35 0.18
M4Q9*** My knee/hip deteriorates faster by an 
injection
-0.14 0.53
M4Q10 I can postpone surgery by an injection M4Q10 0.65 0.18
M4Q11*** I can move more freely by an injection 0.86 0.00
M4Q12*** I think that an injection has side-effects -0.02 0.53
M4Q13*** I think it has been proven that physical 
activities reduce OA symptoms
0.57 -0.10
M4Q14** I think that an injection involves high costs 
for society
0.02 0.33
M4Q15 I am becoming dependent on an injection M4Q15 0.19 0.60
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M4Q16** I can get an injection where and whenever 
I like
0.16 0.07
M4Q17*** An injection is harmful to my health -0.07 0.54
M4Q18*** I think that the effect of an injection lasts 
a long time
0.48 -0.13
M4Q19** It is easy to fit an injection into my daily 
life
0.51 -0.27
M4Q20 I can do household chores better by an 
injection
M4Q20 0.86 -0.03
M4Q21** I think that an injection leads to 
habituation
0.24 0.53
M4Q22*** An injection produces good results at my 
age
0.79 0.03
M4Q23** I think that an injection causes pain -0.21 0.46
M4Q24 By an injection I will overload my knee/hip M4Q24 0.15 0.62
M4Q25** I have to pay (part of) the costs of an 
injection myself
0.08 0.25
M4Q26** More people with OA choose to do an 
injection
0.32 0.11
M4Q27** I am able to stop taking painkillers by an 
injection
0.26 0.23
M4Q28*** I think that an injection carries the chance 
of an infection
-0.12 0.55
M4Q29** I am scared of an injection -0.04 0.35
M4Q30 An injection gives quick results M4Q30 0.80 -0.01
M4Q31 I think that an injection can be repeated M4Q31 0.46 -0.16
M4Q32 I think that an injection is invasive M4Q32 -0.09 0.56
M4Q33 I can do my job better by an injection M4Q33 0.86 0.00
M4Q34 An injection damages my knee/hip M4Q34 -0.16 0.63
M4Q35** I think that an injection is easy to perform 0.25 -0.34
M4Q36*** My pain lessens by an injection 0.85 -0.02
M4Q37* I value the advice of a healthcare provider 
about an injection
- -
M4Q38** I think an injection reduces inflammation 0.43 -0.09
M4Q39** By an injection, I get something foreign 
into my body  
-0.10 0.42
M4Q40 An injection takes a lot of my time M4Q40 -0.13 0.45
M4Q41* I am dismissive about an injection because 




Item pool Brief description Retained items Factor I Factor II
M5Q1 I think a joint replacement is painful M5Q1 -0.10 0.63
M5Q2** My thoughts about joint replacement is: 
“there’s no harm in trying”
-0.05 -0.13
M5Q3* My quality of life increases by a joint 
replacement 
- -
M5Q4 My pain increases by a joint replacement  M5Q4 -0.57 0.14
M5Q5*** I can participate in social activities again 
by a joint replacement 
0.73 0.02
M5Q6** I am more likely to overdo it by a joint 
replacement 
-0.03 0.23
M5Q7*** I think that a joint replacement involves 
risks
-0.04 0.63
M5Q8** The only option to decrease my OA 
symptoms is a joint replacement 
0.44 -0.01
M5Q9 My knee/hip deteriorates faster by a joint 
replacement 
M5Q9 -0.46 0.11
M5Q10 I can move more freely after a joint 
replacement 
M5Q10 0.83 0.04
M5Q11** I need help and care after a joint 
replacement 
0.15 0.40
M5Q12*** I think it has been proven that a joint 
replacement reduces OA symptoms
0.55 0.15
M5Q13** I think that a joint replacement involves 
high costs for society
0.02 0.35
M5Q14** I can do a joint replacement where and 
whenever I like
0.00 -0.18
M5Q15** A joint replacement is harmful to my 
health
-0.32 0.25
M5Q16** It is easy to fit a joint replacement into my 
daily life
0.29 -0.20
M5Q17 I can do household chores better after a 
joint replacement 
M5Q17 0.81 0.04
M5Q18 A joint replacement produces good results 
at my age
M5Q18 0.81 -0.04
M5Q19*** I think that a joint replacement causes 
pain
-0.09 0.60
M5Q20** I have to pay (part of) the costs of a joint 
replacement myself
-0.15 0.13





M5Q22** I am able to stop taking painkillers after a 
joint replacement 
0.42 -0.03
M5Q23 I think an artificial joint carries the chance 
of an infection
M5Q23 -0.01 0.45
M5Q24 I think a joint replacement carries the 
chance of an infection
M5Q24 0.15 0.57
M5Q25** I am allowed to perform all physicals with 
an artificial joint
0.25 -0.04
M5Q26** I am scared of a joint replacement  -0.26 0.45
M5Q27 A joint replacement takes up my energy M5Q27 -0.00 0.61
M5Q28*** A joint replacement gives quick results 0.59 -0.12
M5Q29 I think that a joint replacement can be 
repeated
M5Q29 0.47 0.00
M5Q30 I think that a joint replacement is invasive M5Q30 0.10 0.64
M5Q31*** I can do my job better by a joint 
replacement 
0.79 0.03
M5Q32** I think a joint replacement is easy to 
perform
0.39 -0.28
M5Q33*** My pain lessens by a joint replacement  0.82 -0.03
M5Q34* I value the advice of a healthcare provider 
about a joint replacement 
- -
M5Q35** I think that an artificial joint reduces 
inflammation
0.35 0.07
M5Q36* With an artificial joint, I get something 
foreign into my body  
- -
M5Q37 A joint replacement takes a lot of my time M5Q37 0.06 0.64
M5Q38 I think that an artificial joint lasts a long 
time
M5Q38 0.48 0.22
M5Q39* I am dismissive about a joint replacement 
because I believe that OA is a fact of life
- -
Development of the TOA Questionnaire
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Patients’ beliefs about treatment modalities for knee and hip osteoarthritis (OA) will underlie 
their treatment choices. Based on the Theory of Planned Behaviour, it is hypothesised that 
patients’ beliefs, subjective norm and perceived behavioural control guide their treatment 
choices. Also, symptom severity and one’s inherent tendency to approach or avoid situations 
are assumed to play a role. The objective of this study was to test whether these variables were 
associated with intended treatment choices in knee and hip OA. 
Methods
Patients with knee and hip OA were randomly selected from hospital patient records. They 
completed the Treatment beliefs in OsteoArthritis questionnaire to assess positive and 
negative treatment beliefs regarding five treatment modalities: physical activities, pain 
medication, physiotherapy, injections, and arthroplasty. Other measures were intention, 
subjective norm, perceived behavioural control (ASES), symptom severity (WOMAC) and the 
person’s general tendency to approach or avoid situations (RR/BIS scales). Three models were 
tested using path analyses to examine the hypothesised associations.
Results
Participants were 289 patients. Positive treatment beliefs and subjective norm were 
consistently associated with intended treatment choice across all treatment modalities. 
Negative treatment beliefs were associated with intended treatment choices for pain 
medication and arthroplasty. Other associations were not significant. 
Conclusions
This is the first study testing the Theory of Planned Behaviour in the context of treatment 
choices in OA. Findings suggest that foremost positive beliefs about treatment modalities 
and the norms of one’s social environment guide a specific treatment choice. Unexpectedly, 
symptom severity was not related to intended treatment choices.
Treatment beliefs underlying intended treatment choices
Introduction
In clinical practice of knee and hip osteoarthritis (OA), several available conservative 
and surgical treatment options are considered by the patient and healthcare provider. 
Conservative treatment options are physiotherapy, pharmacological treatment and 
education about physical exercise, pacing of activities, weight reduction and other means 
to unload the damaged joint(s)1-3. Although recommendations specify that patients need to 
receive conservative treatment options before being referred to surgical treatment1,3, the use 
of conservative treatment options is suboptimal in the management of knee and hip OA4-6. To 
optimise the timing and alignment of treatment, insight into potential determinants of the 
choice for treatment modalities is important.
Patients have an active role in management of OA, and patients’ beliefs about various treatment 
modalities will – among other reasons – affect their treatment choices. This assumption is 
supported by health psychology theories, such as the Theory of Planned Behaviour (TPB)7 and 
qualitative studies indicating that patients’ beliefs about the effectiveness and barriers of 
treatment influence their treatment choice8-10. The TPB assumes that individual's behavioural 
intentions and behaviours are shaped by the attitude towards behaviour, subjective norm 
(evaluation of the behaviour by close others) and perceived behavioural control7. Specifically, 
the more favourable the attitude towards a behaviour is, the stronger the individual’s 
intention is to perform the behaviour11. Many studies have provided empirical support for 
the TPB regarding health-related behaviours12, such as exercising, drinking alcohol, dietary 
behaviour13 and treatment adherence14. This study examines treatment beliefs as reflection 
of attitudes. Whether one’s treatment beliefs are associated with treatment choices in knee 
and hip OA is unknown. To date, no studies have tested the TPB in the context of treatment 
decision making in OA. A better understanding of beliefs that facilitate or hamper treatment 
choices can help healthcare providers to guide patients in treatment decision making, and 
when necessary, to overcome beliefs that act as a barrier for the use of conservative treatment. 
Recently, the Treatment beliefs in OsteoArthritis (TOA) questionnaire was developed. This 
self-report instrument assesses patients’ positive and negative beliefs about five treatment 
modalities for knee or hip OA: physical activities, pain medication, physiotherapy, injections, 
and arthroplasty (surgical treatment). Informed by ample empirical support that attitude, 
subjective norm, and perceived behavioural control affect intended behaviour, the current 
study investigates the hypotheses that positive treatment beliefs and subjective norm are 
associated with higher intended treatment choices, and that negative treatment beliefs are 
associated with lower intended treatment choices in knee and hip OA. Also, based on the 
TPB and qualitative research indicating that the opinion of close others about the treatment 
matters in treatment decision-making in osteoarthritis8,9, this study hypothesises that 
subjective norm (how close others evaluate the treatment) influences patients’ intention to 
choose a treatment. There are some indications that perceived ability to manage different 
aspects of a chronic disease, such as pain and physical limitations, is associated with lower 
levels of health care utilisation15. Therefore, it is hypothesised that a higher perceived 




Two additional factors to the three factors of the TPB are assumed to influence treatment 
choices. One factor is the severity of the OA as reflected in patient’s level of pain, stiffness and 
activity limitations. Patients with a higher symptom severity have a higher healthcare use16,17, 
suggesting that a higher severity of OA is associated with a higher tendency to choose any 
kind of treatment. Also, the person’s general tendency to be motivated by positive (approach) 
or negative (avoidance) tendencies towards any situation may influence their positive and 
negative beliefs about treatment modalities. Gray’s reinforcement sensitivity theory18,19 
postulates that people differ in their general tendencies to approach or avoid situations. 
Some people’s motivation will be predominantly determined by the anticipated positive 
consequences of the situation, while others’ motivation will be primarily determined by the 
tendency to avoid negative consequences. Therefore, personality traits reflecting a general 
approach tendency are hypothesised to be associated with positive beliefs about OA treatment 
modalities, while personality traits reflecting a general avoidance tendency are hypothesised 
to be associated with negative beliefs about OA treatment modalities.  
The aim of this study was to examine three conceptual models of determinants underlying 
treatment choices in knee and hip OA (Figure 1): Model 1) whether treatment beliefs are 
associated with intended treatment choice (the base model); Model 2) whether treatment 
beliefs, subjective norm and perceived behavioural control are associated with intended 
treatment choice (the TPB model); Model 3) whether over and above the TPB model, perceived 
symptom severity is associated with intended treatment choice, and whether patients’ 
general tendencies to approach or avoid situations are associated with treatment beliefs (the 
extended TPB model).
 
Figure 1. Three conceptual models of determinants underlying intended treatment choices in knee and 
hip osteoarthritis
Methods
A cross-sectional design was used to examine whether treatment beliefs and other potential 
determinants were associated with intended treatment choices in patients with knee and hip 
OA. Preparatory analyses (confirmatory factor analyses) were conducted to test the structural 
validity of the TOA questionnaire.
Data collection
Participants
Patients who were clinically diagnosed by their physician according to the American College of 
Rheumatology classification criteria for knee or hip OA were included in this study20,21. Eligible 
patients aged >18 years were recruited via the departments of orthopaedics and rheumatology 
at the Sint Maartenskliniek, the Netherlands. From patients who visited these departments 
in 2015 or 2016, 700 were randomly selected from the electronic patient record system and 
received an invitation letter, informed consent form and a hard-copy questionnaire booklet 
via postal mail. If applicable, patients received a reminder after two weeks. The medical 
ethical board of the Radboud University Medical Center, Nijmegen concluded that the Dutch 
Medical Research Involving Human Subjects Act did not apply to this study (2016-2605).
Measures
Patients filled out questionnaires measuring demographic and clinical variables, intended 
treatment choices, treatment beliefs, subjective norm, perceived behavioural control, 
perceived symptom severity, and personality traits. 
Intended treatment choice
The dependent variable intended treatment choice was measured with a single question 
per treatment modality (physical activity, pain medication, physiotherapy, injections and 
arthroplasty), e.g.: “In the future, the probability that I choose pain medication to diminish 
my OA symptoms is ...”. This question was not previously validated in the context of OA. 
The response format was a 7-point Likert Scale (‘very unlikely’ to ‘very likely’). Although the 
difference between 5-point and 7-point Likert scales is generally small22, we chose a 7-point 
instead of 5-point Likert scale for the dependent variable, because it was a new scale of 
which the score distribution was unknown and we wanted to cover the whole range from 
very unlikely to very likely that was anticipated to be present in this group of patients with 
OA.
Treatment beliefs
Positive and negative treatment beliefs regarding five treatment modalities were 
measured with the TOA questionnaire (e.g. “My quality of life improves through using pain 
medication”, “I think physiotherapy causes pain”). The questionnaire includes a total of 60 
items measured on a 5-point Likert Scale ( ‘disagree’ to ‘agree’) and showed good internal 
consistency and test-retest reliability (Selten, unpublished). In this study, Cronbach’s 
alpha ranged from .84 to .90 for positive treatment beliefs and from .66 to .79 for negative 
treatment beliefs (Table 3).


































Figure 1a: Conceptual model 1 (Base model) Figure 1b: Conceptual model 2 (Theory of Planned Behaviour Model)
Figure 1c: Conceptual model 3 (Extended Theory of Planned Behaviour Model)
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Subjective norm
Subjective norm (i.e. how close others evaluate the treatment) was measured by two 
questions, entailing what important others think the respondent should choose, and what 
important others would choose themselves23,24. The questions were: 1) This important person 
thinks that I should choose [treatment modality] to diminish my OA symptoms; 2) This 
important person would choose [treatment modality] himself to diminish his OA symptoms. 
These questions were not previously validated in the context of treatment choices in OA. A 




Perceived behavioural control was measured with the Dutch version25 of the subscale ‘pain’ 
of the Arthritis Self-Efficacy Scale26. This scale measured patients’ perceived ability to cope 
with pain on a 5-point Likert Scale from ‘completely agree’ to ‘completely disagree’. The 
Arthritis Self-Efficacy Scale was shown to be valid and reliable in OA study populations27,28. 
In the current study, Cronbach’s Alpha for the subscale ‘pain’ of the Arthritis Self-Efficacy 
Scale was .77. 
Severity
Severity of OA was measured with the Western Ontario and McMaster Universities 
osteoarthritis Index (WOMAC)29, a frequently used and valid self-report instrument in knee 
and hip OA30. The questionnaire measures pain, stiffness, and physical functioning on a 
5-point Likert Scale (‘none’ to ‘very much’). A standardised sum score was calculated, a 
higher score reflects higher disability. In this study, Cronbach’s alpha for this score was .77. 
Personality traits
The general tendencies to approach or avoid situations were measured by the Reward 
Responsiveness (RR) and Behaviour Inhibition System (BIS) scale31. These scales measure 
two mechanisms that may control behaviour: RR reflects trait approach behaviour, and 
BIS reflects trait avoidance behaviour. The RR and BIS scales were not validated in an OA 
population but in student populations18,31,32. The item-response format consists of a 4-point 
Likert Scale (‘completely agree’ to ‘completely disagree’). In this study, Cronbach’s alpha for 
the RR scale was .83 and for the BIS scale .73. 
Data analysis
Preparatory analyses: Structural validity
Confirmatory principal axis factor analysis (CFA) was used to examine the structural validity of 
the TOA questionnaire. Based on a previous exploratory factor analysis (Selten, unpublished), 
it was tested whether each treatment modality of the TOA questionnaire comprised two 
latent constructs: ‘positive treatment beliefs’ and ‘negative treatment beliefs’. With small 
samples sizes, an adequate model fit is reflected by an insignificant Chi-Squared test result 
(p>0.05). Because the Chi-Squared value is sensitive to sample size, additional goodness of fit 
indicators were used to test an adequate model fit: a Root Mean Square Error of Approximation 
(RSMEA) between 0.05 and 0.08, a Standardized Root Mean Square Residual (SRMR) <0.08, a 
Comparative Fit Index (CFI) >0.9033,34. Modification Indices were evaluated to see whether 
changes to the model would lead to a better model fit. Cronbach’s Alphas were calculated for 
each subscale (latent construct) to assess the internal consistency, where a Cronbach’s Alpha 
> 0.70 was considered good35,36. 
Model testing
Path analysis was used to test the three conceptual models of relationships between potential 
determinants and intended treatment choices33. Path analysis is an extension of multiple 
regression analysis. It examines a priori formulated conceptual models by testing if variables 
are significantly related37 and is recommended for testing relationships among constructs 
in health behaviour13. Statistical assumptions of normality, linearity, homoscedasticity and 
multicollinearity were investigated. The three conceptual models (Figure 1) were tested 
for each of the five treatment modalities separately with maximum likelihood estimation. 
Standardised path coefficients and standard errors were calculated to determine if and how 
the variables were significantly related. For each model the R-squared value for each of the 
subscales was computed. 
Sample size
For conducting CFA, a minimum of 4-10 cases per item is required35. The treatment modality 
with most items on the TOA questionnaire was 14 items, indicating that 140 respondents 
were required. For path analysis, 10 respondents per parameter are required. In the most 
extensive conceptual model (model 3), each of the 8 observed variables (depicted in ovals) had 
3 parameters (a path coefficient, variance and disturbance term), indicating a sample size of 
at least 240 respondents. 
Missing values
For the independent variables treatment beliefs, perceived behavioural control and 
personality traits, missing items were substituted by the mean score on that subscale when 
the total number of missing items on the subscale was <25%. When a respondent had >25% 
missing items on a subscale, these were treated as missing values in analyses. Missing values 
did not exceed 5% for these variables. For the dependent variable ‘intention’, missing values 
ranged from 5.9% to 9.7% and for the independent variable ‘subjective norm’, missing values 
ranged from 12.8% to 15.9%. Patients with missing values on the dependent variable intended 
treatment choice were significantly older [t(284) = -3.57, p < .001] and had a significant lower 
education level [χ2 (2, N=284) = 14.22, p = .001] compared to patients without missing values 
on this variable. Patients did not significantly differ on the independent variables, therefore 
missing data were considered missing at random in path analyses.
Analyses were performed using STATA 13.1. For descriptive statistics, after inspection of score 
distributions, the response categories 1 to 7 on intended treatment choices were combined 
into unlikely (response category 1-2), ambivalent (response category 3-5), and likely (response 
category 6-7). In path analyses, responses were considered as continuous variables. 




Of 700 invited respondents, 289 filled out the questionnaire (response rate = 41%). Table 1 
describes the sociodemographic, clinical and personal characteristics of the study sample. In 
table 2, descriptives of positive treatment beliefs, negative treatment beliefs, subjective norm 
and intended treatment choice are presented for each treatment modality. 
Table 1. Characteristics of the study sample (N=289) 
Demographic characteristics
Age (years), M (SD) 62.6 (10.7)
Gender (female), n (%) 186 (64)
Married or cohabiting, n (%) 225 (78)
Currently employed, n (%) 102 (36)
Education level, n (%) a
Low       
Middle  





Body Mass Index (BMI) (kg/m2), n (%)
Normal weight (BMI<25)





Duration of OA symptoms (years), M (SD) 
<1 year
1 – 5 years

































Personality and psychological characteristics
Perceived behavioural control, M (SD), theoretical range 15.9 (4.9), 5-25
Personality traits
Approach behaviour c, M (SD), theoretical range
Avoidance behaviour d, M (SD), theoretical range
14.1 (4.1), 8-32
15.8 (3.1), 7-28
a Low = no education, primary school, lower vocational education; Middle = secondary school, middle vocational 
education; High = university of applied sciences, university; b More than 1 answer possible; c Measured with the RR (Reward 
Responsiveness) Scale; d Measured with the BIS (Behaviour Inhibition System) Scale
 
Table 2. Descriptives of the variables treatment beliefs, subjective norm and intended treatment choice 








Physiotherapy Injections Joint 
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surgery
Positive treatment beliefs, 
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Note. High scores on treatment beliefs represent strong positive or negative beliefs about the efficacy, risks and concerns 
of a treatment modality. High scores on subjective norm represent a strong perceived influence of close others on the 
treatment choice. High scores on intended treatment choice represent a high intention to choose that treatment modality. 
The response categories 1 to 7 on intended treatment choices were combined into unlikely (response category 1-2), 
ambivalent (response category 3-5), and likely (response category 6-7).
 
Preparatory analyses: structural validity
Table 3 presents indicators for structural validity of the TOA questionnaire with several 
goodness of fit indices. The treatment modalities ‘physical activities’ and ‘physiotherapy’ 
showed adequate goodness of fit indices, while fit indices of the treatment modalities ‘pain 
medication’, ‘injections’, and ‘joint replacement surgery’ just failed to reach the adequate cut-
off of RSMEA, CFI and SRMR. Following criteria35,36, Cronbach’s Alpha showed good internal 
consistency for the subscale positive treatment beliefs, and acceptable internal consistency 
for the subscale negative treatment beliefs. Change of the model guided by modification 
indices did not significantly the model fit. Therefore, the original well interpretable factors 
were maintained. 
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Goodness of Fit Indices Cronbach’s Alpha






Physical activities 177.43 (64) <.001 0.08 0.91 0.06 0.86 0.73
Pain medication 245.24 
(53)
<.001 0.12 0.86 0.09 0.87 0.79
Physiotherapy 67.87 (26) <.001 0.08 0.96 0.05 0.90 0.66
Injections 180.96 
(53)
<.001 0.10 0.90 0.09 0.89 0.69
Joint replacement 
surgery
455.55 (76) <.001 0.14 0.74 0.10 0.84 0.76
Note. Adequate model fit when: a low and insignificant Chi-Square value ( χ2), a Root Mean Square Error of Approximation 
(RSMEA) between 0.05 - 0.08, a Comparative Fit Index (CFI) >0.90, a Standardized Root Mean Square Residual (SRMR) <0.08
Model testing
For each of the three conceptual models (Figure 1), the total explained variance of the model 
and standardised path coefficients for each variable are presented in Table 4. 
Model 1
Positive treatment beliefs were significantly associated with intended treatment choices 
for all five treatment modalities. Negative treatment beliefs were significantly negatively 
associated with intended treatment choices for physical activities and pain medication. 
Model 2
For all five treatment modalities, this model was most parsimonious; it had the highest 
explained variance of the three conceptual models with as few variables as possible (Table 
4). In particular, subjective norm and positive treatment beliefs were significantly associated 
with intended treatment choices in all five treatment modalities. Perceived behavioural 
control was only associated with the intention to choose pain medication. Negative treatment 
beliefs were negatively associated with the intention to choose pain medication and joint 
replacement surgery. In contrast to model 1, negative treatment beliefs were no longer 
significantly associated with the intention to not choose physical activities. 
Model 3
Adding the variables severity and personality traits (approach and avoidance) to the model 
did lower the total explained variance of the model. Perceived severity of OA symptoms was 
associated with the intention to choose an injection, but no association was found between 
severity and intention on the other four treatment modalities. Except for the modality 
physiotherapy where an avoidant approach was negatively associated with negative 
treatment beliefs, no associations between the two personality variables and treatment 
beliefs were found. 
Table 4. Standardized path coefficients with 95% confidence intervals and percentages of explained 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Because, unexpectedly, no relationship was found between symptom severity and intended 
treatment choices for most treatment modalities, two posthoc analyses were conducted. In 
the first, results of path analysis were compared between a group of patients with less severe 
OA symptoms (WOMAC < 3938, n = 79) and a group of patients with more severe OA symptoms 
(WOMAC ≥ 3938, n = 198). In none of the subgroups a significant association between symptom 
severity and intention to choose one of the treatment modalities was found. In a second 
posthoc path analysis, the association between symptom severity and treatment beliefs was 
examined. Small to moderate significant associations were found between symptom severity 
and both positive (β = -.37) and negative (β = .39) treatment beliefs about physical activities, 
between symptom severity and negative treatment beliefs about physiotherapy (β = .19), and 
between symptom severity and positive treatment beliefs (β = -.15) about injections. 
Discussion
Guided by the TPB, the associations between treatment beliefs and intended treatment 
choices with regard to physical activity, pain medication, physiotherapy, injection and joint 
replacement surgery were examined in patients with knee or hip OA. Especially patients’ 
positive beliefs about the treatments and the opinion of important others about treatment 
modalities (subjective norm) were associated with intended treatment choices. Negative 
beliefs were associated with intended treatment choices in some modalities. No or only 
weak associations between perceived behavioural control, perceived symptom severity, or 
personality traits with intended treatment choice were found. 
A treatment choice will generally depend on weighing both positive and negative consequences. 
In our study, for all treatment modalities, positive beliefs about a treatment modality were 
related to the intention to choose this treatment modality. In contrast, negative treatment 
beliefs were only associated with the tendency to not use pain medication and to not choose 
joint replacement surgery (model 2). The findings are in line with results about medication 
use39,40 and doing physical activities41,42. Results of this study indicate that emphasising 
positive aspects of (conservative) treatment options and the potential negative consequences 
of joint replacement may facilitate the use of conservative treatment modalities before being 
referred to surgical treatment, which is in agreement with current recommendations about 
management of OA1,3. 
Subjective norm was consistently associated with intended treatment choices across all 
treatment modalities. This means that patients value the opinion of important others when 
faced with a treatment decision. Subjective norm was especially strongly associated with 
intended treatment choices for the more invasive modalities (injections and joint replacement 
surgery). Some other studies found only a small association between subjective norm and 
behaviour, which might be due to the type of measurement, operationalisation, or behaviour 
examined11,13,14. In line with previous qualitative research among OA patients8,9, the findings of 
this study suggest that the opinion of close others (e.g. friends and family) should be taken into 
account when exploring invasive treatment options. 
Contrary to our hypothesis and other studies, perceived behavioural control of pain was not 
associated with intended treatment choices, except for the intention to use pain medication 
that was positively related to perceived behavioural control. Tentatively, our findings may 
suggest that the relationship between the ability to control pain and healthcare use is 
not mediated by the intention to choose a treatment. Ajzen7 argued that when perceived 
behavioural control approximated actual control, it should predict behaviour without being 
mediated by the intention to perform the behaviour. In this line of reasoning, the perceived 
ability to control pain may affect healthcare use directly. However, in the current study it 
was not possible to examine the direct effect of perceived behavioural control on health care 
utilisation. 
An unexpected finding was that perceived symptom severity was not related to intended 
treatment choices, except for the association between symptom severity and intention to 
choose an injection. Trying to explain this lack of association, two posthoc analyses were 
conducted. One posthoc analysis indicated an association between symptom severity and 
treatment beliefs, patients with higher symptom severity had more negative beliefs about 
treatments that require an active participation (physical activities and physiotherapy), and 
less positive beliefs about the effectiveness and benefits of physical activities and injections. 
The lack of an association for most treatment modalities suggests that patients’ intention to 
choose a treatment is less motivated by the severity of symptoms than by treatment beliefs 
of self and close others. However, the association between symptom severity and healthcare 
utilisation was demonstrated in previous studies16,43,44. Likely severity is an important factor 
but findings of this study suggest that other factors, especially treatment beliefs and subjective 
norm, are more important in intended treatment choices. These determinants are therefore a 
potential means to optimise the use of conservative care in knee and hip OA. 
The hypothesis that a person’s general tendency to approach or avoid situations would be 
related to specific positive and negative beliefs regarding treatment modalities was rejected. 
The only significant (negative) association in the model between behavioural inhibition 
(avoidance) and negative treatment beliefs was even opposite to the hypothesis based on 
Gray’s Reinforcement Sensitivity Theory19. Thus, results of this study indicated that the general 
tendency of individuals to approach or to avoid situations is not associated with specific 
treatment beliefs in OA. 
This is the first study examining an extensive model of the relationships between treatment 
beliefs and intended treatment choices in OA. A core role for treatment beliefs as assessed 
with the TOA questionnaire is suggested. Because for each treatment modality, between 
25% - 36% of patients scored ambivalent regarding their intention to choose this treatment 
(Table 2), presumably this group of patients might be inclined to be supported in medical 
decision making by identifying their treatment beliefs. However, future studies are needed 
to probe the findings with respect to actual treatment choices. Also, the TOA questionnaire 
could be evaluated in other samples, i.e. primary care or non-Dutch samples and regarding 
other aspects of validity, especially criterion validity. Some limitations of this study need to be 
discussed. Path analysis is useful to test conceptual models, but causal relationships cannot 
be determined based on the cross-sectional data. Although relevant variables were included 
in the model, there may be other relevant variables influencing treatment choices that 
were not taken into account in this study, such as previous treatment experiences. Another 
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limitation was the relatively high percentage of missing values for the measures subjective 
norm (13-16%) and intention for treatment choice (6-10%). Presumably, the number of missing 
values did not affect the results, as post-hoc analyses showed that patients with missing 
values on intended treatment choice did not significantly differ on the other study variables. 
For measuring subjective norm and intention, no validated measures are available in the 
literature11. To increase the reliability of the measurement of subjective norm, two questions 
were used24. In this study, intention was measured with a single question. With multiple 
questions reliability could have been tested24. 
To our knowledge, this is the first study to find empirical support for the relationship between 
treatment beliefs as measured with the TOA questionnaire and intended treatment choices. 
The findings suggest that particularly positive beliefs about treatment modalities and the 
opinion of close others guide a specific treatment choice for knee and hip OA. 
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The aim of this thesis was to investigate personal beliefs regarding treatment decisions in 
knee and hip OA. The management of knee and hip OA comprises conservative treatment 
modalities (such as pharmacological treatment, physiotherapy and lifestyle education) 
and surgical treatment modalities (such as joint replacement surgery). Despite several 
recommendations about the alignment and timing of treatment, conservative treatment 
modalities are underused in the management of knee and hip OA, and the number of surgeries 
is rising substantially. (Inter)national recommendations specify that patients should be 
offered conservative treatment options first, before they are considered for surgical treatment 
options. One of the determinants contributing to this suboptimal care might be patients’ 
and healthcare providers’ beliefs about treatment modalities. Therefore, both patients’ and 
healthcare providers’ beliefs about conservative and surgical treatment modalities were 
qualitatively and quantitatively studied in this thesis. Furthermore, a questionnaire was 
developed to systematically assess patients’ treatment beliefs. Finally, within the framework 
of the Theory of Planned Behaviour, the relationship between treatment beliefs and intended 
treatment choices was studied, taken into account other personal and clinical variables which 
may affect treatment choices.
In a qualitative study, patients’ beliefs about treatment modalities and their reasons for 
treatment choices were examined in chapter 2. Twenty-four patients with knee or hip 
osteoarthritis (OA) were interviewed and various treatment modalities were discussed, such 
as medication, exercise, physiotherapy, injections, surgery, complementary and alternative 
treatment modalities. The results were categorised into four key themes. The first theme 
reflected patients’ expectations about the effectiveness and risks of treatment, patients’ 
beliefs about the degree to which the treatment could be personalised to their own needs 
and wishes, and the accessibility of the treatment. The second theme reflected patients’ 
investment in the treatment, including money and time. The third theme was about personal 
circumstances influencing the choice for treatment, such as age, body weight, comorbidities 
and previous experiences with a treatment. The fourth theme described the support and 
advice patients received from their social environment and healthcare providers. The four key 
themes identified in this study enhance the insight into the wide range of reasons patients 
might have for their treatment choices in knee and hip OA. To get a comprehensive overview of 
personal beliefs that may aid or hamper the optimal use of treatment modalities, healthcare 
providers views were simultaneously explored using interviews. 
Chapter 3 described a study in which general practitioners (GPs), physiotherapists, 
rheumatologists and orthopaedic surgeons working in the field of knee and hip OA were 
interviewed about their views on non-pharmacological, non-surgical care. The identified 
themes could be categorised into 3 main barriers impeding the use of non-pharmacological, 
non-surgical care in knee and hip OA: the perceived lack of expertise of the healthcare provider 
(including a lack of knowledge and skills to support patients in using non-pharmacological, 
non-surgical treatment), the perceived lack of evidence-based treatment (regarding the 
effectiveness of weight management and the intensity and frequency of physical exercise), and 
the suboptimal organisation of care (including the hampered dialogue between disciplines 
and a lack of clarity about roles and responsibilities of different healthcare providers). To 
overcome these barriers, healthcare providers should be educated about how to successfully 
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support patients in lifestyle changes, evidence-based advices should be developed on the 
type, intensity and duration of exercises, and the organisation of care could be improved by 
clear descriptions of the referral process and roles of different disciplines.
Chapter 4 described a concept mapping study to get a structured, hierarchical overview of 
reasons for treatment choices that were identified in previous qualitative studies (chapter 2 
and 3). First, all potential reasons for treatment choices that were found in previous studies 
were carefully reduced to a representative set of 51 reasons in several consensus rounds. 
Thirty-six primary care patients with knee or hip OA were asked to individually sort the 51 
reasons in two card-sorting tasks. The first task was to sort the reasons into themes based 
on content similarity. A hierarchical cluster analysis was used to structure the individual card 
sorting from the first card-sorting task. The analysis showed 15 lowest level clusters, with a 
main overarching distinction between barriers and outcomes of a treatment. The category 
‘barriers’ was further subdivided into contextual barriers and disadvantages of the treatment. 
The category ‘outcomes’ was further subdivided into treatment outcomes and outcomes for 
personal life. The second task was to sort the reasons based on importance. The lowest level 
clusters ‘physical functioning’, ‘risks’ and ‘prosthesis’ were considered most important by 
patients. The results of this study can be used during consultations in clinical practice. In order 
to support patient-centred treatment decisions, healthcare providers should be aware of the 
variety in patients’ reasons to choose for a treatment, and the importance patients attach to 
these reasons. The structured overview that was found in this study can contribute to a better 
allocation of treatment customised to a patient’s needs and preferences. 
The aim of the study described in chapter 5 was to develop a questionnaire measuring patients’ 
treatment beliefs, and to initially assess its clinimetric properties. The item pool for the 
questionnaire was retrieved from the two previous qualitative studies (chapter 2 and chapter 
3). After an extensive selection procedure, a draft questionnaire with 200 items focussing on 5 
treatment modalities (physical activities, pain medication, physiotherapy, injections and joint 
replacement surgery) was constructed that was completed by 351 secondary care patients. 
Each of the five treatment modalities in the questionnaire yielded a two-factor solution with 
one factor reflecting positive treatment beliefs and one factor reflecting negative treatment 
beliefs. Item reduction led to a final Treatment beliefs in OsteoArthritis (TOA) questionnaire 
with 60 items. Internal consistency and test-retest reliability were satisfactorily to good. 
Confirmatory factor analysis to examine the structural validity of the TOA questionnaire 
showed satisfactory results (chapter 6). The TOA questionnaire can be used to assess patients’ 
positive and negative treatment beliefs in knee and hip OA. 
The TOA questionnaire was used to examine the relationship between treatment beliefs and 
intended treatment choices in knee and hip OA in chapter 6. Guided by the Theory of Planned 
Behaviour, it was hypothesised that treatment beliefs (measured with the TOA questionnaire), 
subjective norms and perceived behavioural control were related to the intention to choose 
a certain treatment. Moreover, personality traits and symptom severity were examined as 
potential determinants. This hypothesised model was tested for 5 treatment modalities 
(physical activities, pain medication, physiotherapy, injections and joint replacement 
surgery). Both positive treatment beliefs and subjective norm were consistently related to 
intended treatment choices. No associations between the other variables were found. This 
study indicated the usefulness of assessing treatment beliefs with the TOA questionnaire, 
which might help to optimise treatment decision making. 
General discussion
In this section the key findings and methodological considerations of this thesis are discussed. 
Based on these findings, future directions for research and implications for clinical practice 
are presented. 
Treatment beliefs in osteoarthritis from the perspective of patients and healthcare 
providers
Personalised approach to treatment
In this thesis I found that patients highly value a personalised approach to treatment. This 
personalised approach comprised several aspects, such as the accessibility and costs of health 
services, the individual effort and investment in treatment, and one’s personal circumstances, 
including health status. These findings were supported in our concept mapping study among 
primary care patients (chapter 4) and are in line with other research1,2. For instance with 
regard to personal circumstances that might restrict treatment options, patients indicate 
that age and comorbidities influenced their treatment decision. Certain comorbidities might 
contraindicate certain types of medication, and a younger age could be a barrier for choosing 
surgery because of the limited durability of a prosthesis. This shows that besides short-term 
consequences, patients are taking into account the long-term consequences of a treatment 
choice. Besides weighing positive and negative treatment beliefs, patients have idiosyncratic 
reasons for their treatment choices which may not have a medical nature, such as the time 
it takes to travel to a healthcare provider. Overall, I conclude that personalised treatment is 
valued by patients which suggests that patients’ individual situation, needs and preferences 
should be taken into account in treatment decision making. 
Interaction of patients’ and healthcare providers’ beliefs 
Patients mentioned that their social environment influenced their treatment choices 
(chapter 2), which was supported by the findings in chapter 6 of this thesis and by previous 
findings3. When making a treatment decision, patients take into account the experiences 
and knowledge of close others, such as peers and healthcare providers. The qualitative study 
among healthcare providers (chapter 3) yielded a range of healthcare providers’ beliefs about 
the (non-)effectiveness and (dis)advantages of treatments, which they might intentionally 
or non-intentionally transfer to their patients. For instance, healthcare providers expressed 
their uncertainties regarding the frequency and dosage of physical exercise, because it might 
eventually lead to overburdening the joint (chapter 3). These feelings of uncertainty are 
relevant as reviews indicated that it should be studied better whether high-intensity exercises 
lead to more harmful effects compared to low-intensity exercises4. Also, it is needed to study 
the optimal exercise prescription for the majority as well as for individuals5. Healthcare 
providers need to be aware of the potential influence of their personal treatment beliefs on 
patients’ treatment beliefs, such as the influence of their beliefs about the effectiveness of 
exercise on patients’ beliefs about exercise and their decision to exercise. I propose that this 
interactional influence should be considered when aiming to improve suboptimal use of 
treatment modalities such as exercise. 
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Treatment beliefs affect treatment choices
The results of this thesis demonstrated an association between treatment beliefs and 
intended treatment choices, which suggests that beliefs may affect actual treatment choices. 
The stronger relation between positive treatment beliefs and intended treatment choices 
suggest that patients’ treatment choices may be more led by positive than negative aspects 
of the treatment. Negative treatment beliefs were only related to intended choice for the 
more invasive treatment modalities pain medication and joint replacement surgery. The 
low correlation between the subscales positive and negative treatment beliefs (chapter 5) 
indicated that it is important to inform patients about both positive and negative aspects of 
each treatment option when aiming for an informed treatment decision6. The importance 
of subjective norm in treatment choices in knee and hip OA was consistently found in the 
qualitative study (chapter 2), concept mapping study (chapter 4) and the cross-sectional path 
analysis study (chapter 6), indicating that this is a relevant determinant in treatment decision 
making. Although the severity and impact of symptoms is used by healthcare providers as a 
criterion to assess the readiness for surgical treatment7, no relationship was found between 
severity of OA symptoms and intended treatment choices across the 5 treatment modalities. 
Therefore, based on the findings of this thesis, I consider that besides symptom severity which 
seems to be a relevant aspect in treatment decision making7, other aspects such as treatment 




The data in this thesis were mainly descriptive and were collected cross-sectional, which is 
acceptable for our purpose of gaining an in-depth, extensive overview of beliefs in treatment 
decision making. However, it is a methodological limitation that no conclusions about causality 
can be drawn. Prospective, longitudinal follow-up studies are needed to be able to examine 
whether treatment beliefs predict actual treatment choices, as a prospective relationship 
between beliefs and behaviour is found in other health behaviours8. A longitudinal design can 
also be used to examine whether beliefs do change over time and what influences the change 
or stability of beliefs. 
Measures
Because a validated measure for ‘intention’ (in this thesis: the intended treatment choice) 
was lacking, a tutorial of Francis9 was used to formulate a question about the intention to 
choose for each treatment modality in chapter 6. In this tutorial three different methods for 
measuring intention are described, ranging from using a single question to using a method 
with scenarios. Instead of using a single question, it has been argued that intention could 
better be measured with at least 3 questions (e.g. ‘I expect to…’, ‘I want to…’ and ‘I intend to…’9. 
However, considerable response consistency between these items has been reported9 and 
asking three questions for each of the five treatment modalities would have lengthened the 
questionnaire even more. Therefore in this thesis, the single question method was chosen, 
despite the methodological limitation that reliability cannot be determined when using a 
single question to assess a construct. 
Sample
Mainly patients from secondary care were recruited for the studies in this thesis, which may 
have affected the generalisability of the results. This was partly a pragmatic choice because 
of accessibility to the patient database of the Sint Maartenskliniek Nijmegen. Another reason 
was that patients from secondary care were expected to have more experience or views on 
various treatment options (including surgical treatment options) compared to a sample 
with patients who only consulted primary care practitioners, perhaps only for diagnostic 
purposes. If resources were not a limiting factor, it would have been better to evaluate the TOA 
questionnaire in a primary care sample as well. I recommend that future research could aim 
to verify our results in other samples, including non-Dutch samples. 
Mixed methods
A qualitative research design was used to identify treatment beliefs. The importance of 
qualitative research in science is widely acknowledged and is considered a prerequisite of 
good quantitative research, especially in relatively new areas of research10,11. It aims to provide 
an in-depth understanding of human behaviour, emotions, attitudes and experiences12. Critics 
on qualitative research are that it is not scientific, and lacks rigour and generalisability13. 
For instance the flexible data collection might result in asking different questions in each 
interview and therefore lacks reproducibility13. However this ‘iterative process’ or ‘constant 
comparison’ is seen as an advantage of qualitative research, because it allows the researchers 
to check the collected information in other respondents and to explore new topics that 
arose in previous interviews14. In this thesis, interview guides were used to standardise the 
questions and to make sure all questions were asked. Also researcher bias could influence the 
results; participants might give social desirable answers because a researcher is present when 
collecting the data14. In order to diminish researcher bias, field notes were made during the 
interviews about the emotions or other non-verbal communication that were expressed by 
the respondents. Also a member check was sent to each participant to ensure the collected 
information was correct and complete. To analyse the data, a structured, bottom-up approach 
using the three-step “grounded theory” coding approach was used. Grounded theory in itself 
is an inductive content analysis, meaning that besides describing and organising the data, 
and seeking patterns in the data, a theory emerges from the data after a structured coding 
process14,15. Although the aim was not to build a theory, a grounded theory coding approach 
was used. This coding process comprised 3 steps: open, axial and selective coding14. In open 
coding, data were carefully read and relevant text fragments were given a label (code). In axial 
coding, these open codes were categorised. Selective coding comprised the structuring and 
connecting of axial codes14. The transcripts of the interview in this thesis were coded by two 
researchers whereby disagreements about the codings were solved through discussion. This 
coding process resulted in a structured overview of head- and subthemes reflecting a diversity 
of reasons for treatment choices.
Quantitative research methods as concept mapping, factor analysis and path analysis were 
subsequently used to further structure and verify the qualitative findings. Concept mapping 
methodology was used to quantify and verify the qualitative data16. Concept mapping is a 
participatory mixed method to organise and represent ideas from a group of people17. Concept 
mapping allowed us to thematically sort the qualitative data into themes from a patients’ 
perspective and resulted in valuable information from the perspective of patients themselves. 
However, the preparation of the concept mapping study was challenging. The procedure of 
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extracting a representative set of statements (or ‘items’) from the large number of statements 
that were obtained in 48 interviews with patients and healthcare providers was not previously 
described in the literature. Therefore, we developed an extensive selection procedure in 7 steps 
(Box 1). The selection procedure resulted in a final set of 51 representative statements that were 
used in the concept mapping study and for developing the questionnaire. A limitation of our 
procedure was that patients were not involved in the selection process. Although 2 patients 
were asked to review the final set of statements for its completeness and comprehensiveness, 
it would have been better to involve patients in the selection process itself. Furthermore, 
despite the input of 2 patients on comprehensiveness and wording of the statements, it was 
noticed that participants found it difficult to categorise the statements into themes in the 
concept mapping study, as this required a certain level of abstract reasoning. In retrospect, we 
could have used a larger set of statements to ensure that some statements reflected obviously 
similar themes, which might have been easier for participants to categorise them in similar 
themes. 
Clinimetrics
The newly developed TOA questionnaire was evaluated for its clinimetric properties in two 
different hospital samples guided by the COnsensus-based Standards for the selection of 
health status Measurement INstruments (COSMIN) checklist18. The following clinimetric 
properties were evaluated: reliability (internal consistency of the subscales and test-retest 
reliability), content validity and construct validity (structural validity and hypothesis testing). 
To ensure content validity, the item pool was generated by using two qualitative studies and 
concept mapping study. In this way, items of the questionnaire were directly retrieved from 
patients’ and healthcare providers’ beliefs. Structural validity of the TOA questionnaire was 
examined using both exploratory (chapter 5) and confirmatory (chapter 6) factor analysis. 
Formulating hypotheses about the construct validity of the TOA questionnaire, as proposed by 
the COSMIN checklist18, was hampered by the lack of measurement instruments about similar 
constructs. Therefore, construct validity was examined by testing relationships between 
treatment beliefs and various other variables such as intended treatment choices (chapter 
6). Initial clinimetrics indicated acceptable validity and reliability of the TOA questionnaire to 
measure treatment beliefs in patients with knee or hip OA, however more validity research is 
needed. In order to assess the criterion validity of the TOA questionnaire, patients should be 
followed over time to see whether treatment beliefs (measured with the TOA questionnaire) 
influence their actual treatment choices. I would recommend an extensive translation 
process and testing of the questionnaire in other countries and cultures to validate the TOA 
questionnaire cross-culturally19. 
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Box 1. Procedure for selecting a representative set of items from qualitative data as used in the concept 
mapping study (chapter 4)
Step Name Participants Task
1 Extraction from 
interviews
Researcher 1 All open codes1 were extracted from the dataset 
with interviews.
2 Removal of 
duplication
Researcher 1 Duplicated statements were removed from the 
set.
3 Selection round 1 Researcher 1 + 2 Two researchers independently evaluated 
statements to be retained. Each statement was 
assigned the label ‘yes’, ‘no’ or ‘?’, based on the 
following criteria2: 
a) Generalizability of the statements to entire 
patient population
b) Wording of the statements (e.g. ambiguity, 
comprehensibility, abstractness, terminology)
4 Collation of  
statements
Researcher 1 + 2 The retained statements of both researchers 
were collated. Statements that were labelled ‘yes’ 
by both researchers were included in the next 
step of reduction. Statements labelled by one or 
both researchers with ‘?’ were discussed until 
consensus was reached about a feasible number 
of statements to be judged by an expert panel.  
4 Selection round 2 Expert panel3 Each member of the expert panel independently 
evaluated 1/3 of the statements (so each 
statement was assessed by 2 members), 
following the same criteria as described in 
step 3. The statements that were judged with 
a ‘yes’ by the majority of the expert panel were 
included in the final set of statements, whereby 
representativeness of the complete set of 
statements was safely guarded by the researchers.
5 Consensus meeting Expert panel3 The final set of statements was discussed with 
in expert panel for its representativeness and 
completeness.
6 Writing Researcher 1 + 2 The retained statements were written on cards; 
preferably in patients’ own words. If necessary, the 
wording and length of a statement was altered to 
fit the level of reading skills of a 12-year old2. 
7 Patient check Researcher 1 
+ (at least) 2 
patients
Two patients evaluated  the final set of statements 
based on its clarity and comprehensibility, and 
were given the opportunity to add statements if 
they missed any.
1Boeije H. Analysis in Qualitative Research. Den Haag: Boom Lemma; 2012; 2Based on: Streiner DL, Norman GR. Health 
Measurement Scales. A practical guide to their development and use. 4th ed. New York: Oxford University Press Inc.; 2008. 
3The expert panel consisted of 6 persons: 2 researchers (others than Researcher 1 and 2), 2 medical specialists, a GP and a 
physiotherapist
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Future research directions
The importance of treatment beliefs in treatment decision making (chapter 3) should be 
further studied. For instance, a discrete-choice experiment could be designed to quantify 
the relative importance of various treatment beliefs in treatment decision making in a large 
sample20. Forced trade-offs in pairwise comparisons will lead to an overview of the relative 
importance of each individual treatment belief in making a certain treatment choice. 
Moreover, healthcare providers’ views on the importance of treatment beliefs could be 
examined in a similar card-sorting task as the patients did (chapter 4). However, this would be 
challenging since physicians are difficult to recruit for research purposes21. 
The TOA questionnaire was developed to assess treatment beliefs, which may be barriers and 
facilitators for choosing a specific treatment. In this this thesis I included an initial evaluation of 
the clinimetric properties of the TOA questionnaire, but more research is needed. For instance, 
it can be studied whether patients differ in their treatment beliefs dependent on age, sex, GP, 
ethnic background, duration of symptoms, treatment history or other characteristics. This 
knowledge helps to examine healthcare use of certain groups, such as which characteristics 
predict suboptimal use of conservative treatment. 
Clinical implications
The overview of treatment beliefs provided in this thesis can be a starting point for 
improvements in clinical decision making and personalised care. The identified treatment 
beliefs can, for instance, be used to develop a communication tool to support decision making 
in clinical practice. 
A communication tool such as a decision aid or option grid is expected to support patients 
and their healthcare providers in treatment decisions, which will facilitate personalised 
care in clinical practice. Patients are increasingly actively involved in the management of 
their disease22. In OA, there is hardly any clinical evidence to support that one treatment is 
better than another, which makes OA treatment decisions ‘preference sensitive decisions’23. 
Therefore, decision aids are in particular useful to explore the various treatment options. 
There is moderate-quality evidence that these tools stimulate patients in taking a more active 
role in decision making compared to usual care24. Besides, there is some evidence that patients 
who make well-informed decisions more often make conservative decisions when faced with 
a choice of surgery24. Up till now, some decision aids and option grids were developed to 
support treatment choices in knee and hip OA23,25,26. However, most existing decision aids did 
not include patients in the process of development23. Also, these existing decision aids did not 
include aspects regarding personalised treatment or outcomes for personal life, which were 
– besides effectiveness and risks – found to be important aspects in treatment choices in this 
thesis. Therefore, the 4 themes that emerged in our concept mapping study (chapter 4) seem 
to be most useful for exploring patients’ personal reasons for treatment choices and priorities 
in a communication tool. These treatment beliefs could be transformed into a checklist where 
patients can tick or prioritise boxes with beliefs they find important or relevant to discuss with 
their healthcare providers. This checklist will help patients to consider the various treatment 
options and explicitly state their personal values, information needs, expectations and 
concerns. The healthcare provider can use the checklist as a conversation guide for discussing 
the various treatment options, their risks and benefits, and to discuss patients’ expectations, 
constraints and information needs. Subsequently, I consider that a next step will be to discuss 
and overcome patients’ barriers to choose a certain treatment when needed. For instance, by 
providing education about the effectiveness and risks of a treatment or giving information 
about financial reimbursement possibilities when choosing specific treatments.
Conclusion 
In this thesis I combined qualitative and quantitative research methods to study beliefs about 
treatment modalities of knee and hip OA. The similarities (triangulation) and differences 
in themes between the studies show the importance of multiple methods and samples to 
investigate a phenomenon such as treatment beliefs in-depth. Patients’ and healthcare 
providers’ treatment beliefs were studied qualitatively, treatment beliefs were thematically 
structured and prioritised by patients, and a questionnaire measuring beliefs about treatment 
modalities in knee and hip OA was developed: the Treatment beliefs in OsteoArthritis (TOA) 
questionnaire. Path analysis supported the importance of treatment beliefs and subjective 
norms in intended treatment choices in knee and hip OA. I propose that the results of this 
thesis can be used to develop tools to support clinical decision making in order to make better 
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Het doel van dit proefschrift was het onderzoeken van opvattingen die een rol spelen bij het 
maken van een keuze voor een behandeling voor knie- of heupartrose. De behandeling voor 
knie- of heupartrose bestaat uit conservatieve behandelmodaliteiten (zoals medicamenteuze 
behandelingen, fysiotherapie en leefstijleducatie) en chirurgische behandelmodaliteiten 
(zoals een gewrichtsvervangende operatie). In (inter)nationale richtlijnen wordt aanbevolen 
om patiënten eerst conservatieve behandeling te bieden, voordat zij worden doorverwezen 
voor chirurgische behandeling. Ondanks deze richtlijnen worden conservatieve behandelingen 
ondermaats ingezet bij het behandelen van knie- en heupartrose, terwijl het aantal 
chirurgische behandelingen stijgt. Eén van de determinanten die mogelijk bijdraagt aan deze 
suboptimale inzet van conservatieve zorg zijn de opvattingen van patiënten en zorgverleners 
over behandelingen voor artrose. Dit proefschrift onderzoekt daarom de opvattingen van 
patiënten en zorgverleners over conservatieve en chirurgische behandelingen op zowel 
een kwalitatieve als kwantitatieve manier. Bovendien is een vragenlijst ontwikkeld om 
deze opvattingen over behandelingen op een systematische manier te meten. Tenslotte is, 
volgens de theorie van gepland gedrag, de relatie tussen opvattingen over behandelingen 
en behandelkeuzes onderzocht waarbij ook andere persoonlijke en klinische variabelen die 
mogelijk de behandelkeuze beïnvloeden zijn meegenomen. 
In een kwalitatieve studie zijn de opvattingen van patiënten over behandelmodaliteiten 
en hun redenen voor behandelkeuzes onderzocht (hoofdstuk 2). Vierentwintig patiënten 
met knie- of heupartrose zijn geïnterviewd en een variëteit aan behandelmodaliteiten zijn 
besproken, zoals medicatie, bewegen, fysiotherapie, injecties, chirurgie , complementaire en 
alternatieve behandelmodaliteiten. De resultaten werden gecategoriseerd in 4 thema’s. Het 
eerste thema dat ging over kenmerken van de behandeling reflecteerde de verwachtingen van 
patiënten over de effectiviteit en risico’s van de behandeling, de opvattingen van patiënten 
over in hoeverre de behandeling gepersonaliseerd kon worden op basis van hun behoeften 
en wensen, en de toegankelijkheid van de behandeling. Het tweede thema ging over de 
investering van patiënten in de behandeling, zoals geld en tijd. Het derde thema ging over 
persoonlijke omstandigheden die de keuze voor behandeling beïnvloeden, zoals iemands 
leeftijd, gewicht, comorbiditeiten en ervaring met een behandeling. Het vierde thema 
beschreef de ondersteuning en het advies dat patiënten ontvingen van hun sociale omgeving 
en zorgverleners. De vier thema’s die werden gevonden in deze studie vergroten het inzicht 
in de variëteit aan redenen die patiënten kunnen hebben voor hun behandelkeuzes in knie- 
en heupartrose. Om een uitgebreid overzicht te verkrijgen van opvattingen die het optimale 
gebruik van behandelmodaliteiten kunnen faciliteren of belemmeren, zijn ook de opvattingen 
van zorgverleners onderzocht. 
Hoofdstuk 3 beschrijft een studie waarin huisartsen, fysiotherapeuten, reumatologen 
en orthopedisch chirurgen die werkzaam zijn in het veld van knie- en heupartrose zijn 
geïnterviewd over hun opvattingen over niet-farmacologische, niet-chirurgische zorg (zoals 
leefstijladviezen over afvallen, beweegactiviteiten en fysiotherapie). De geïdentificeerde 
thema’s konden worden gecategoriseerd in 3 belemmeringen voor het gebruik van niet-
farmacologische, niet-chirurgische zorg: 1) het gebrek aan expertise van de zorgverlener zelf 
(waaronder een gebrek aan kennis en vaardigheden om patiënten goed te ondersteunen bij 
het afvallen en bewegen), 2) het gebrek aan bewezen effectiviteit van bepaalde behandelingen 
op het gebied van gewichtsmanagement en de intensiteit en dosering van bewegen, en 3) de 
suboptimale organisatie van zorg (waaronder de verstoorde dialoog tussen de verschillende 
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zorgverleners en een gebrek aan duidelijkheid over rollen en verantwoordelijkheden van 
verschillende zorgverleners). Om deze belemmeringen te overwinnen wordt aanbevolen 
om zorgverleners te trainen in hoe zij patiënten succesvol kunnen ondersteunen bij het 
veranderen van leefstijl, om meer onderzoek te doen naar het juiste type, de juiste intensiteit 
en de optimale duur van beweegoefeningen, en om de organisatie van zorg te verbeteren 
door de rollen van verschillende zorgverleners en het gewenste verwijzingsproces beter te 
beschrijven in bestaande protocollen en richtlijnen.
Hoofdstuk 4 beschrijft een ‘concept mapping’ studie waarbij redenen voor behandelkeuzes 
(geïdentificeerd in voorgaande kwalitatieve studies) werden geordend op basis van inhoud 
en belangrijkheid. Allereerst werden alle potentiële redenen voor behandelkeuzes uit twee 
voorgaande studies gereduceerd tot een representatieve set van 51 redenen. Deze redenen 
werden op kaartjes geschreven. Vervolgens werden 36 eerstelijnspatiënten met knie- of 
heupartrose gevraagd om twee kaartsorteertaken uit te voeren. De eerste taak was het 
sorteren van kaartjes met redenen op grond van inhoud. De 36 individuele sorteringen 
werden geanalyseerd met behulp van hiërarchische clusteranalyse. De analyse leverde in 
totaal 15 clusters op, die onderverdeeld konden worden in twee overkoepelende clusters: 
‘belemmeringen’ en ‘uitkomsten’. De categorie ‘belemmeringen’ was verder onder te verdelen 
in ‘contextuele belemmeringen’ en ‘nadelen van de behandeling’. De categorie ‘uitkomsten’ 
was verder onder te verdelen in ‘behandeluitkomsten’ en ‘uitkomsten voor persoonlijk leven’. 
De tweede taak omvatte het sorteren van de redenen (kaartjes) in volgorde van belangrijkheid 
bij het maken van een keuze voor een behandeling. De subclusters ‘fysiek functioneren’, ‘risico’s’ 
en ‘prothese’ werden het meest belangrijk gevonden door patiënten. De resultaten van deze 
studie kunnen gebruikt worden tijdens consulten in de klinische praktijk. Om patiëntgerichte 
behandelkeuzes te ondersteunen dienen zorgverleners zich bewust te zijn van de variatie aan 
thema’s in de redenen van patiënten om wel of niet voor een bepaalde behandeling te kiezen, 
en hoe belangrijk die zijn voor individuele patiënten. Dit kan bijdragen aan het afstemmen 
van behandelingen op de behoeften en voorkeuren van patiënten. 
Het doel van de studie beschreven in hoofdstuk 5 was om een vragenlijst te ontwerpen 
die opvattingen over behandelingen meet, en om de klinimetrische eigenschappen 
van de vragenlijst te evalueren. De item pool voor het concept van de vragenlijst werd 
verkregen uit twee voorgaande kwalitatieve studies (hoofdstuk 2 en 3). Na een uitgebreide 
selectieprocedure werd een conceptvragenlijst samengesteld met 200 items verdeeld 
over 5 behandelmodaliteiten (beweegactiviteiten, pijnmedicatie, fysiotherapie, injecties 
en gewrichtsvervangende operatie) die ingevuld werd door 351 patiënten in de tweede lijn. 
Exploratieve factoranalyse resulteerde bij elk van de 5 behandelmodaliteiten in de ‘Treatment 
beliefs in OsteoArthritis’-vragenlijst in een 2-factoroplossing waarbij de eerste factor positieve 
opvattingen over behandelingen representeerde, en de tweede factor negatieve opvattingen 
over behandelingen representeerde. Door middel van itemreductie werd de definitieve TOA-
vragenlijst met 60 items vastgesteld. Interne consistentie en test-hertest betrouwbaarheid 
bleken voldoende tot goed. Confirmatieve factoranalyse om de structurele validiteit van de 
TOA-vragenlijst vast te stellen gaf acceptabele resultaten (hoofdstuk 6). Deze studie toont aan 
dat de TOA-vragenlijst gebruikt kan worden om zowel positieve als negatieve opvattingen 
over behandelingen van knie- en heupartrose te meten. 
De TOA-vragenlijst werd gebruikt om de relatie tussen opvattingen over behandelingen en 
intentionele behandelkeuzes te onderzoeken in hoofdstuk 6. Gebaseerd op de theorie van 
gepland gedrag werd de hypothese gesteld dat opvattingen over een behandeling (gemeten 
met de TOA vragenlijst), subjectieve norm (hoe belangrijke anderen over de behandeling 
denken) en waargenomen gedragscontrole (in hoeverre je denkt om te kunnen gaan met de 
pijn) samenhangen met de intentie om een bepaalde behandeling te kiezen. Daarnaast werd 
de hypothese gesteld dat persoonlijkheidskenmerken (of je in het algemeen geneigd bent om 
situaties op te zoeken of te vermijden) en ernst van de klachten potentiële determinanten van 
intentionele behandelkeuzes zijn. Het conceptuele model werd getoetst voor 5 verschillende 
behandelmodaliteiten (beweegactiviteiten, pijnmedicatie, fysiotherapie, injecties en 
gewrichtsvervangende operatie). Zowel voor positieve opvattingen over behandelingen 
als voor subjectieve norm werd een verband gevonden met intentie voor het kiezen van 
een behandeling voor alle 5 behandelmodaliteiten. Voor negatieve opvattingen over 
behandelingen werd een verband gevonden met de intentie voor het kiezen van pijnmedicatie 
en een gewrichtsvervangende operatie. Voor de andere variabelen werden geen verbanden 
gevonden. Positieve opvattingen over een behandeling en hoe belangrijke anderen denken 
over een behandeling lijken daarmee het meeste bij te dragen aan het verklaren van 
behandelkeuzes in knie- en heupartrose. 
In hoofdstuk 7 worden de belangrijkste resultaten en methodologische aspecten van dit 
proefschrift bediscussieerd. Daarnaast worden er suggesties voor verder onderzoek gegeven, 
en worden de implicaties voor de klinische praktijk besproken. Zowel de kwalitatieve als 
kwantitatieve studies in dit proefschrift laten zien dat opvattingen over behandelingen een 
rol spelen bij het maken van behandelkeuzes. Daarnaast bleek uit de kwalitatieve studie 
dat patiënten de persoonlijke aspecten van een behandeling belangrijk vinden, zoals de 
energie en investering die een behandeling vergt, en persoonlijke omstandigheden zoals 
de gezondheidsstatus. Naast het wegen van positieve en negatieve aspecten van een 
behandeling, kunnen patiënten persoonlijke redenen hebben voor het wel of niet kiezen 
van een behandeling, die meegenomen dienen te worden bij het maken van een keuze 
voor een behandeling. Ook de sociale omgeving van de patiënt (zoals familie, vrienden en 
zorgverleners) speelt een rol bij behandelkeuzes. Zorgverleners dienen rekening te houden 
met de invloed van hun eigen opvattingen, omdat zij - bewust of onbewust - hun eigen 
opvattingen over de (in)effectiviteit, voor- en nadelen van de behandeling de opvattingen 
van patiënten kunnen beïnvloeden. Positieve opvattingen over behandelingen en subjectieve 
norm (de mening van belangrijke anderen over de behandeling) zijn volgens de kwantitatieve 
resultaten van hoofdstuk 6 gerelateerd aan de intentie tot het kiezen van een behandeling. Er 
werd geen relatie gevonden tussen de ernst van de klachten en intentionele behandelkeuzes, 
wat niet wegneemt dat dit een belangrijke determinant van behandelkeuzes kan zijn. Voor 
het meten van opvattingen over 5 behandelmodaliteiten (beweegactiviteiten, pijnmedicatie, 
fysiotherapie, injecties en een gewrichtsvervangende operatie) werd de TOA-vragenlijst 
ontwikkeld en onderzocht op eerste klinimetrische eigenschappen. De TOA-vragenlijst is 
geschikt voor het meten van opvattingen over behandelingen voor knie- en heupartrose. In 
toekomstig onderzoek kan de TOA-vragenlijst verder geëvalueerd worden voor validiteit en 
betrouwbaarheid, bijvoorbeeld in eerstelijnspopulaties of door te onderzoeken of scores op de 
TOA-vragenlijst daadwerkelijke behandelkeuzes van patiënten voorspellen. 
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Dit proefschrift combineerde kwalitatieve en kwantitatieve onderzoeksmethoden om 
opvattingen over behandelingen voor knie- en heupartrose te onderzoeken. Deze opvattingen 
hangen samen met de intentie tot het maken van een behandelkeuze. De resultaten van 
dit proefschrift kunnen gebruikt worden bij de ontwikkeling van meetinstrumenten of 




Ik heb met veel plezier en toewijding  aan dit proefschrift gewerkt. Natuurlijk ben ik 
opgelucht dat het af is, maar gedurende  het promotietraject heb ik daar bepaald niet naar 
uitgezien. Ik heb namelijk erg genoten van het interessante werk wat ik mocht doen, en van 
het samenwerken met goede en  kritische onderzoekers, zorgverleners en collega's. Zonder 
hen was het me nooit gelukt om te promoveren. Ik maak daarom graag van de gelegenheid 
gebruik om een aantal mensen te bedanken die direct of indirect hebben bijgedragen aan de 
totstandkoming van dit proefschrift. 
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Dr. Vriezekolk, lieve Joke, ik heb zoveel van je geleerd! Zonder al jouw  adviezen, kennis en 
enthousiasme  was het me  nooit gelukt.  Ik heb genoten van  onze werkoverleggen waarin 
we hard werkten en waar soms verhitte discussies plaatsvonden, maar altijd in een fijne en 
open werksfeer. Jouw pragmatische insteek is zó fijn voor een junior zoals ik, die soms door de 
bomen het bos niet meer ziet. Ik wens daarom elke promovendus een "Joke" toe! Héél erg veel 
dank voor ALLES!
 
Dr. van den Ende, beste Els,  bedankt voor  je kenmerkende  combinatie van kritieken en 
aanmoedigingen! Ik vond het erg prettig dat ik altijd even bij je kon binnenlopen voor advies. 
Ook bedankt dat ik met je mee mocht op werkbezoek in Engeland, het waren leuke dagen 
samen!
 
Professor Dr. Geenen, beste Rinie, hartstikke bedankt voor je tijd, snelle en kritische feedback, en 
eindeloze  'track changes' waarbij (vooral in het begin) vrijwel  alles rood kleurde. Wat 
was ik blij dat door jouw volharding, na eindeloos e-mailverkeer en  gepruts  met SPSS en 
STATA het uiteindelijk lukte om de clusteranalyse te draaien! Het was erg prettig om gebruik 
te  mogen maken van jouw onuitputtelijke bron aan kennis.  Ik heb je betrokkenheid bij dit 
project ontzettend gewaardeerd. 
Professor Dr. van den Hoogen, beste Frank, als eerste promotor waakte je zowel over de 
voortgang van het promotietraject als over mijn persoonlijke ontwikkeling en welzijn. En al 
liep alles eigenlijk wel op rolletjes, is het toch fijn om te weten dat iemand een oogje in het 
zeil houdt. 
Leden van de projectgroep en co-auteurs van  de artikelen: Willemijn, Marc, Roelien en 
Henk. Bedankt voor jullie inspiratie en adviezen  op de maandagavonden en per e-mail. De 
bijeenkomsten leverden me bijna altijd weer méér werk op, maar leidden ook altijd tot een 
verbetering van hetgeen ik mee bezig was. Dank daarvoor! 
De leden van de manuscriptcommissie: professor dr.  Prins, professor dr.  van den Bosch en 
professor dr.  Boonen  bedank ik voor hun bereidheid om het manuscript te beoordelen en 




Alle  collega's van Sint Maartenskliniek Research bedank ik voor de  fijne tijd. In het 
bijzonder  wil ik  Vera, Michiel, Aniek, Lise, Elke, Juliane, Tim, Charlotte, Milou, Nienke en 
Linda bedanken voor de uitwisseling van kennis en kunde, de wandelrondjes, en de lol tijdens 
feestjes, etentjes, schrijfdagen en congressen. Vera, als kamergenootjes hebben wij veel lief 
en leed gedeeld. Ik wil jou daarom speciaal bedanken. Ook Aniek bedank ik in het bijzonder 
voor de klusadviezen en als fysiotherapeut voor mijn korfbalblessures. Lise bedank ik voor de 
fijne samenwerking waar vast nog een leuk artikel uit gaat rollen. Ik wens jullie allemaal veel 
succes toe bij het afronden van jullie proefschriften.
Mijn nieuwe collega's bedank ik voor het warme welkom. Het begin is gemaakt, en ik heb heel 
veel zin om verder met jullie aan de slag te gaan met het verbeteren van gezondheid en zorg!
 
Esmee,  onze eerste ontmoeting tijdens de Introductiedagen in Wageningen in  2007 
was  liefde op het eerste gezicht. Wat een fantastische studietijd hebben we vervolgens 
gehad aan de Churchillweg 14 en op avontuur in Australië. Een geweldig leuke tijd om nooit te 
vergeten! Amber, toen jij bij ons kwam wonen was het feest compleet. Ik vind het heerlijk om 
met jullie te reizen, eten, en een eind weg te zeveren over de wetenschap en het leven. Bedankt 
dat jullie aan mijn zijde willen staan als paranimf, zodat we ook mijn promotie aangaan als de 
3 musketiers. 
Iris,  Anke, Inge, Hanneke,  Cindy, Irma en Jessie, we kennen elkaar al  zo’n 25  jaar en hebben 
samen ontelbaar veel feestjes gevierd en van het goede leven genoten! Ik ben erg dankbaar 
voor zo'n mooie club vriendinnen om me heen en vertrouw erop dat we dit zo kunnen houden, 
ondanks dat  Landhorst niet meer onze thuisbasis is,  en we het druk hebben met werk  en 
tegenwoordig zelfs met baby's!
 
De Klick '15-selectie bedank ik voor het uitkuren op het korfbalveld na weer een dag zittend 
achter de computer doorgebracht te hebben, en de vrienden van  (Vruug) Lelijk Rijkevoort 
bedank ik voor de gezellige tijden in de kroeg, kantine en waar het verder nog feest is.
 
Lieve Heuveltjes: Kees, Lia, Carolien, Antoine, Patricia en Robbie. Ook al is het onbegrijpelijk 
wat ik nu precies de hele dag uitvoer en waarom dat onderzoek zó ontzettend lang moet 
duren, jullie blijven steevast geïnteresseerd. In het bijzonder wil ik Kees en Lia bedanken voor 
de gastvrijheid in alle jaren dat ik inmiddels bij jullie over de vloer kom. Lieve Tijn (en ), wat 
ben ik blij dat jij er bent! De titel 'tante' is voor mij waardevoller dan welke titel ook!
 
Lieve Koen, Paul en Luuk,  jullie zijn me al lang  boven het hoofd gegroeid  maar toch blijven 
jullie mijn kleine broertjes! Sorry dat ik jullie  nog steeds  bemoeder (ik vrees dat dat nooit 
verdwijnt), maar ik ben hartstikke trots op wat jullie doen, hoe jullie in het leven staan, en op 
jullie brede interesses en sociale persoonlijkheden. Zo, is dat ook eens gezegd. Mijn schoonzus 
Dieuwke bedank ik voor de support; je bent de enige die mijn artikelen écht leest en me ook 
nog vergezelde naar het reumatologiecongres in Madrid! 
Pap en mam, ik hoop dat ik een fractie van een aantal van jullie eigenschappen heb mogen 
overnemen:  hard werken, doorzetten, sociaal zijn  en 'doe mar gewoon, dan doe de al gek 
genoeg'.  Jullie hebben altijd ontzettend  je best gedaan  om ons gezin draaiende te houden, 
voor ons klaar te staan  en ons alle kansen te geven. Daarbij hebben jullie jezelf compleet 
weggecijferd, dus ik hoop dat jullie inmiddels wat meer aan jullie zelf gaan denken! Het is 
jullie gegund. 
Ron, you're my favourite waste of time. Met je nuchtere, eerlijke en realistische  kijk op de 
wereld en je ongekende relativeringsvermogen houd je me meestal stress-vrij en altijd met 
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